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Q£lMJI (JjL 9 Lo 


Cu5 Uj .JaSi aJLJLS ol$i- Ja 


fiSojj 43j J?j dj\$0- JJ jL 

5 A 3 «(^aA 5 J* <L>tS* 4 *uJL) ja 

4X1^ .4^-j ^LaI Sjuci^ 4*1jl> 3 _^Jj 


J$>” qjuoJLS ( * ) 3fi-lSi j_ c- SjLc- d_15 


5*X£ 4llLtf5 4ibLl)l Ojpotff 03 ^ ISj .4_ «j1j 


iJWI 6 JL 4 ) c-ddLJb JaAS 4 jIs ilia,! 

• v * • ♦ • M « H (T 


0^ gjal— 4^3 c42*k >-> ja .5jfr-«*aJI 

<JU—«£JI 4$j> gjjj ^3 <Ijlp u ^Skn 4 _IIpo 

djf j)\i- .» U «« H ^ g*^UI ^uJI ^_*li 

)L Jqa* w 43^9 4i* iJLftJI dJb O—^>1 ISj 
^>uiJaJI 03 _& liU» :4jt_4-u .833 ^3 J 


<3 I^jL >3 j3 \j\j> 

^ M 

OvU Jig* .uu—uJI dJ £j-s!j 3 A 3 d ^>3 ^Lol 


Cr^S ^ i J I 41)L^3 <( ^ uoJuJ| 

Oi J^ —) piwi) .4 I^uS J 3 P* J 3 JL-J 


jl^ Box 4JWb 3 <CJjG)n Li* Bubble 4*U£lb jl** (*) 
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gjbaJluiJI 


OjJCa Sjo dj$jCL>3 I 4 J* JjuU .vAwaJI 4 0 "-*—J1 

.(illOdl^o ^g SckLm J 


(JJ dUl^ <»lj3-JI J1 i —** ui^ll 3 tib 0*3^ 0^ CPf —^ 0^11— 

45 SLi J3IJU 3*3 J ^iu <01 .i«jUI 0 * IJ-" ^*- aJ1 4 ^ ^ 


J&. « 05 ^ dil jjaj <»U-Jl 3 (JmaJJI J 30 - 4li_J <t*U- £>b3 .^pyjl i| SliLU 
J1 4ju*>[> 4 J -J ±>3 .lot jdLbJI 4)1*- o«- ^ dj\eu • ^~ S ' 4— ^ 

3.lp. 4jjJ O - : 1 .*U_xJI 4 (w*dl dJ (,£**£3 tJU—iJI 4$e 

«5»li£j| ijbj tca.naJI jIp- u » fl h )l Sll» :4jt«*3 .d*P l^Sdd hjouu 

T , fl-^l l (| Jbt ISjjJs jd o— <k - £ *J* ol d) J^aj|3 «»U-JI 4 “3* SosaII oxj 

.j*asl jl$i)l 03 S 03 «*ll4J1 i 0 ®*^ £^3 A**' 03^£ dJl >3 


J>] Jil JJL. lo 43** j 


iilSj 3 * g* labdl «djl 3 —»■ J 1 J-* ; d—it)j (jjlJ-JI oM o—* 

e^-Vl oj^L- ui 030 (> j. IS: ^ dlj^b jeSisJI J* bjjjs ol* 0 U 5 MI 

Jj^ia C*33 JxS .oujIJlJI <liilJu»-l o*^3 , 4 i* 6 °^ boi**£>1 (5Ul J#J1 JJ CJeUu 
.“.la l ...a ^IjloJI UilJjfl gla3 GPS il^l £$ 3 -U Jj4f*3 flbj %\j—cr\ <>* 

* J&j Ojrd^ Oilb«- (| .4*3 IJi» OL^3 l$it JSII Id 30-3 la ^o.lp r.7— —«.La 

Uj V l»A»; Jljla U<6i^dt OjaJI ^ o1 -*-^ 

^^sitb (_ydLfr ^3 JLfr 44i^» Ot9lflJ 1403 ^ Lr-d* <U ^ 5 ^ ^ f 

Jlfr ^jJU >1 _*JU 3 JUJ l*JuJ 3 .4Jbi93 4 *2 ta la Oil5 jd- <^ 3 ^' 4$jsu ^jJt 

> &.? -J Js. 03J3»S ytJI jt o-*>> JWS t>c L3lp ojl^ V * 01 

.A^3b^Lx3l JbJj>o i_b>l ox 6-° Oljti^ll 

jj> Js. gjsxi h)lo 0 J 3 ^LJ L» JuJisJI (JJ «navigator idS (j-o-3 3 

^ glkd,! o! jjfc -f^ 1 Jl ^ ^ sextant o-J—» ^ c ^3 
4 *dl j4 4lA»-3 (ji-jlI jaZ. tfb d*oi*J 3 A 3 —0 tu 4^-13 J^9 .JJ—dJi o —“ 

*3 

:Jjol 33 dl (jjs iJL_su 0 Juju Obi— .«o J} jA —dJ iaj^UI y^3 .dj Abjotll 

4 J 3 AUI >>U*II v -^3 tpdl ^>3 “t^o -33 .^-dl 4L—.3 

.. jjpiSj (jd^ «iedil OU12 j» _j 63*^1 U-o 433^0 6 JP Oljl^o Jp- 43 4x3 
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ckULoJI (Jifl lo 

(^il cOlilfliil oJub gas«ijt ollSUl IJla ^ j i ...I I iJLw^j 2^.1 1 

.4mJI OljlwJj 4la « <« o Ol 3 .il qMJLMlwut 4^bUU j^uJI gUa*u>1 
f 4*$APt »S 05>iUli ilxc <U^a 4 —£JlEJI 4ff-bUI OlilflJ JJ«3 j) 

Olo^laa ,jU (fcfriL: S . i ^£- 4^M.Uxlalwl U-a jjiftlj 13*5^3 JJ 

JJ* <SST i?Ji Ju_Ab ! 5 <^^3 Olid ,> JLAl^-ij .ijSi LjUj i&j&u 

i> *(^ ^1 ^ jl M* ol J-rf «OblS#- U ^yilJLftJ! 03 »-j>U dip .JL-j> 1 
SjlapJb 1 $SI&p-I JJ iu-O iJjju Oj^Jaj <^1 OliUill JafttoJ .dliJI 
Usij*« .4_*VUI ^ ixJ&dl l ft^Kjl ^ JuJjdb dlli *L_l3t t^Jto -3 

l^i dljf!—£j (^*JI iiljill jJJi3 j *Ju)l L&f <j«u £4 I^Aaj 4»bUU OLiULb 

.^jvuxJl dlj^y) JOJlPU ij IsLuftJ* OlilSltl 6Jl& 
^ bj j> hj jl ^UJI jL y£iLb j* (^JLiUSl 

C-jJ 4SjiLa hj* J^ki Ulfc joyu <^2)t <OLl2i)I OJL-fc jruSJli 

4xw^U i^Jb LcJ c44u*JaJI Lili&Lwiit gru^AoCU JJi CwoJuiu_*J «Jaju y, 

U .3x4msSLII Sj^JI Jilp- jyo i)| l$3ljJbo jl£3| { j$~c it jSJ *oL^ 5 JI 3 ^ jrviS* J 
ot iJ5^^ 05 ^ ^ ^bJjtxll ^commuJ djtuJaJI ^qjkJI yb 4«JJ ^Ixpo 
cLjli> i^UiJi iitp iftliA < 3 ^ .cjbSJl IJub j dUJ oUiait) oJ l_& 

oL^ij d*S^ ja 3 -glints zkJh f5^Jl3 Sju> <sLJuS\^ 

^-U>k oJAftX) O k iii H jjJjqj viUSLf 4* * *Jp ^opti^MU ^| a^iUI 

.^Ul (J Sjlc oUlij 

L^ J5 t> dJb i^jLAtl 4^>iUI OliUJ ^Jas l ^ bliiU 

0 ^—-*»i 03 jA)I ^ jk^b ( * } Norse 

cuibSJl IIa j iiL-DI Olslilll ^UiaI ^>1 jj ^tjJ) 

.ilA 1 ^mc9ULm» ^1 JaJagJ 1 5 JlA OIj-a l^Jj .N^e.t... 

.^<^iLkit j«>UI jjyaJI (Jil^ IjliLujI ^ iJu 

Uj .iflS CiUJg ^ i4.. a ^ J 5 -iwaj gfOJiijj] ULa>j dllA JUA 

. J-3^i <J| o>jl! t^l a Al) 4—oiSJf (>o (^l»..- J ti) iaiS (♦) 
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{jUdJI OfiJI 


<L 3 Ijj ojl^S ^ _>^JaJI OljLu# £Ub laiLuT J1 M 

^ 5 ^ Jj!>)l JL&II «jUaJ— 4^11 ol5» U-aj .currachs (I) j«-5lSSJb Cuxa 
g*3J^ uM j** 1 oft j* 3 *li ‘>*^1 4*4 IdlL— jL 

.IjoLoT j iflj Olj.o j«« i»a C u u J d&^bl OJL&xXa Oblp-j ji jrj£ - 3 J^ 

,^ 5)11 Wll Jl*J& c l5pJ £**-*)! fcly&b OaljjJI J5^3 
Lajl <Jui£JI v-iluoil t -4 ..oigo j <Jjibj^C -3 I OIaA (^ ^ ^ “ 

juSllIb ap- 3 lHI d-^ljOll vjI ^ 1 SUJI ColS f LjV 

ol oLlI 6 JL-fl> (| Is o&» J1 IJx* ^ jUJI i^p jl^ .<*-^*3 

jIpo^II (JIp jali ojlS »li »3 <<UbLo ^ly ij* qu2So}\ 5*Ij5 o* 6-^4 

■ USa , fl.^j l £ &&AA O&^l ColS .bj 3 >> viLJi 1*1 1 1 ^ 1 - L -^ 

I.UI I jo^aJI ^^lao- Jiip LSjx jx JJ5 *-XP JaeJI »3-J 4)1x4 6 ^ 

Jj< 1 _yu>..ull ^Le i-Oj 6 j 3 -aj IjJxIsj o^ 0 ^ • ,A ^ i i^3 I*uL«jSI 

J* ijt-kJI OljLiJII 

I A. l ijibaXL; 0 _jJu> A 1000 ^>1 fc J^S Jablljjil SjaI — £x J 3 I 3* — rf 

.IjlJuuT J 1 gi3jUI Cy> yx*> 3*3 ojL ^ 3 6 ^ 03 - ^ b^ 033^3^ 

J 3 ^l 5 > x Jtl«..ll (^xc-^l 0 >—djjjJ o ^-"1 « 5 j 3 Jo«&II I_—P 03 

Jp-LJI (J 3 I 9 {Js' LI ox l^dP j « xl .jN*aS oo>? 4U$ “^4 i3 

jjI ^1 o>SJ' J 3 I 150 OyOil l^il j;* OibliJjaJ ^ 3^1 
- I .Ai l isaLax O*Ip- 4JU--JI voSJ ifljya 4 ^ 333 ! SJaI— ix o' 3*^3 

J| I juLoj T j-o 5 I^-j quJu^liJ^I ioJjJLo »Jua3 IJJLojI <JLwuS 1 Ji« 

OLft J a <3 ^bt 5 JlrJ <4a51Jo ja <^Lb 05 - u ^ 5 J TJ!i A ^ ^ 

ObUJb ^> 1 UoA u>jl v3<iL^3 *4 aIpoI JoJlpo 4II5La Lo^XlC- ^ja 

t _. M .r> t ^ls ii^j *dJjj 03 —caSb^j} ja—«> .^Ic- viis ID ^ 

juJu^Lbjiil ioJxJLa l-Loj .(JjUo Lkdp -3 J3ji\ J 3 X 5 JJ dl^jJ 4apJX1 

I^ao-Ia Cs^b^ Cfc^ d&—- go « 03 oJLJI ^ilx —.3 OblsJb gsu <iafr Lsjl 

dj^is ,Jl£. 1 01 M y>cjl (5JJI <Jf>- L . . .i)l ijLa^yt ijx jjiSKl -Ot—i*J3*^^ 

.dJU-iJI ISojxl Jc-L. ox g° **?■ 
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ocLoaJlilislo 


jU »~ -m\ OVjlev# {J& iUi 4 .o^a OlsL-iuJl AJuii 

4iWI Jc. iijy &>3 LUb als—uiil gL* ul^sS )1960 fl*JI £ 4.I L am 
.IIAnse aux Meadows ^jjil jat gJWL 4 J^)| iJUJiJI 

Jl2sMJ i^ljOl <Ua0u $1 «<L3 Iji> <baj$j Oj a xZma c*ilS lij U^i aSjil ^ 

O^aIL 4jJU__uJI ISjj^I £ i i m i vjLJtuSill (jt jji jju! 

J-aS g}L«}U i_A5$j HaoioS 5jo»'..< U aJufc Oi]i3 Uj 

■ (2) U5isJlj JU-tJI i| vs>t OliUSi-b fUU ^ «.liAJ| 

-kjeitl JU-A L $ »b8 ^1 J_tLU (1) JSLJLII jqIv» 


g* «(J-alll JapJI) JibUjji OIja wI « < o Jj gjjjUl jd» I^iLo ULjjb J<v ,.«J 

1'*? £*>“ J 1 .(Jaii# h*) 4 *Jl OJ OS-^ijil <-ftJ <j£j jl o&i &Je 

<4jijfdl 4 ajxLU v -* .Jiil ai^lijjJ i-JpUl 4JU All 1*4)1 Jifi gjjAl 


JXo J$o- ybSJI sAjJ*JI jj*p- .5jya$ Sji LlUJtJI ISo^al ^ ^AjliL) 

J»“l-«3 0$^ C*y3l itwSA u$ip- 


.aibbT ji^J 



£ OLtsji^o JJ qjjjJI Jji> :(l) JSLJJI 

AJU^MI ISjyil Jj JmpiII uU ijjjjisj <(Jao^s Jao’) 

jmP ^dbJ! (jjAII 5 M (JaiUa Jar*) 


\ 
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gjUail OflJI 

bdiatU jjft 03*^1 jas- i j la—^»>)t J3*»*ll 

6^ Ji-J^ 6& .J—fbsJb Ju**ilj *-‘l* & iocy> fL-*iL) 

au»3 vl** .0>l>» 4JLC 4j gSUull JaLl $y*> UL& b>> $0^1 VII 

LiljjwJI (2) J£JJI _*fcu .j^l Ji> iloi.1 Js. lx>x* JS ai* 5^ 

jU«ij5 JjI^jII jJe$ Ot^* »> Jm«U i) yj*JI 

•dljdbj <b >u£ ^y t? i)^4 ^ 



.Jx*y &md\ J**- #*4t\ vai $ irfjWI h'+M vJjWt :<*) J ***' 


^bl^., mJ\ qa <u>>SJb Ob$*% o~~*< ftUdSJI j&*\ slUS J—j 3 

iUS* Oblo-jJI 6Jut> Oats’ .ljuolpu JU*t t&sjjuj 4jlOJ ifr/ib O^SjA yjl^ 
xa jUjJII ij_SUil {y» ibj^Sill JtSL_i 1 jj>fcu .0J3U d SIfli ^otj 
ojlc- fb*>l (^JbUJI (>e IJu» jUlJt jj*jl JJJI 4 f3*ill o* SoUi-^bs <^bjJI 

0^1 b>- -bj^t <JJ jjtaJI yU ljj*S Jit 4 aISi >3 JSbti V^J —i ^V) $ 

.^ 49-3 JJ OatS J>j£ hi* \J&- jloa^tl t£&l iJ3* f39*^ ^U3jl ly>~lPvU>l OjjviS 
oy»J1 c*fS ^b>JI £>a iJUsa tfcUl bu>* ai-^t jt^all 49-I3 

-j «^ : - j_^ 9 - 3 * 3 ^ ,>» monsoon 03 —<< 03^1 JU—.iJI J1 

t-fo-i jl l^J|3 jo^SI j* Obb*->ll 0*ptJbi»il U)l i*i> 4 ^ 

.0JkA ^bjSI -Jol-f I <JA 
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aclflAJI tJj£ Lo 


‘tS*^ Ja.>p«U J&w) (3) JSLiJI j^u 
t^I—ii b*ii) j$£Aj I—mlil jl Ajj&l JJiljJI £>23 .iJl^U 
dtr-W J1 jU*s-»l t| tjta SojJujJI ja JLUJI J| dl>U— 
&».*• oU-j3 CdUjrt juo CJLs—i .C*ia &_*» Oil ^iOj O— jm JUa 

.<L«ipi j>pJI oI»5apia jM Ol$p«i jj* J*a 23Uil3 OJlIaI 



/7T1 

wir 






*•% 

JTAT 


* j»a 


»MA Jt*r 0 



hjjmk) h*t$ jj* :(3) JSbJJt 


k*3 ^b>% vI>i>Usft JoUl t*JU* Ij-j-f j$] LobUt < r xMMt O^j 
^ 6^ <Uk>JI (J^ jl5 ISprf ji—oJJ .jLlcilt qvau Ja*c*tl 

cOt>Kj 6 ^ft o jgiAi) ojl^S I 3 U (^^Jbu U <5juLJf ^bjJI 
6 -° Jj-JT Obaul-^J 3 J 4 J 03 .^-iia/l ,| <LLa&tt 0 (j£_*lll 

Ija £30 035 ‘ibb 3 J 3 ^ ^kod) UJUa OljljJb 0 ^ J^SJl J| v> il| 

Oi?' 61 6 -*^*^ Kon-Tiki 05 ^ ^ 5 ^ JIajOjIa 33 -J J 1 a *Ui*Jf (j^ »» 

lj Otoj iaotoA Oj0j> 4 puX $ O^sj 0j> <JJ O0J05X—ail j£0t^lf JkupcU 


5P0 IvX&P oLk x q Jaxv X ? <bj-P CaaOjCL) (CJ tSo^ol 

<J] ‘Ct^ol JiGVf ftUic-5 Old!—aU^ft *U1£ J fr ■ *» ■ > &^*b 

jUo^b . (3 H^aUoI <3 ih> M ^ UUI Lo! j^Sl ^b^JI JUb iJjl ^ 
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gjUxll ujili 


oLpuI (3 U5& < 5 j$l*JU 4 ip*j ^ 3 ^ 3 ^ J 1 5 ^ 3 »J 1 C> a ^ j 

.<ji>$JI J[ S^^aJI f Jip >lapo 4 S 5 APLO ^U^JI 

U5I bwjj Gjfcfel 4 jj 3 t GUL-& 5 I yU all) 03 j ^3 CsA>l o^k 

{> .IJLiljj^i ^Ljb 50b Jjul Gile-j \& 3 U> <>-SjUI Jj0 Oloob 3 A JI 3 ** 
jojjlII ol &■ Ja^txll jje u^—« ^ 

155W5 ,dJj?r.,. ,11a ojjJJJjVl £0 (&4J Jbajl J3I li# i»>Ao«I—w-U 40^111 Gl«l^l 

.iao-^UI J^t ^ I*aJ 

luetU 5)0 jl£—*5 vjydb ay^JS*^ GbeuSlj !—*1 ol* ‘bbl—« GjJi U 5 
g^ipu jl »^aU aA,.^ .l ^ a< r» L< ( J pi)i JI0 (^L c< «<<i 

yU *-»>« b 5 jjt 4U-ub ^ o-A» 1 V^J' 0& a»5Ub jb>o>M GU53 jUBJ jl 
, Uu l d^-iLU Gljlob^ll ol* y* 5 bl*t >5 ‘0^1 (j*0 (j**«l»JI il>All i>* 

<( j(5LU 40-51]I :il 5 Ui» oL-jJpu glbu jl ip-bUI GIsIaj J— 
as/ju oLi&JI el* .iJUi J 3 ib *> g*>U «OliULI J& 3 jOaJI 5 

JJ 4j.WI Uui i*)bjb iSjledl Jl <L_«i)b .jPcJI fi jJI ij GoUl *15—*» 40 -bbJJ 

ylll Cib-5^5^1 <y* GbJj*l)l el* .jl«JI GljbSj J-U5 GljoU) 3—UiM 

~..Aj-:l iohpitl OlilolII (3 40 -bUI Gljj0 £Sc »2 _-L .CjllSJI II* (3 bblijt—u 

^paib . 4 - ,,. ^>11 iLaJLail J$eU>l Js- j^jUl) .gLj-XwiJI el* 44015 a 4 _*i 5 

^ 1 -■ Ml Sue.ji Ijj jlS3 0 I 1 SJI11* (> J*> <g-bUU 40 I 53 yill ia^laJI ( 55 -9 ^ 44 ] 

.4iSL*o ^ill f bdl ^ (| ILoUl 


j^l ij » .^ 1 yjo JuJjJI Jijl .40-^LoJLI OJU 05 «4jx*£>tO» 4fljj]a ii)L* *-1 « i< j >) 

f 

ojjb OapIij l a UIps .tehal I OljL-^l! ^Jl-p Jp oLsUiJb 

J&, JupJI AaIxj ->>T Jl JxP- ( 3 a (i >£>5 <<u!pj>I 4lJI gA oljl^ii 

80^)3 Sjl^A 3! 8jl 4^ 3SL5 ^ . 4 ptp-b iip-j CjLo^isttl 3 a dAllptA j^Loa 
g« * oljl^XI 3^° 4P3APCA Ju>3J LaJup 3^ < 4 jU >1 J 100 4S3J3A C)o^j 31 

.^IptiJI ^PJj 4fl Mi UlA 5 j3^ ! 


^iJ 43ftl^s 4 -*p- 3a diSU ybSJI ^ 4 ->jIaa eLjSL^ 

Olil—uxA ys* ^ojJo fjs- 63^3^ ^3 Ob^pcJI 
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ciclMJI Uii 


jS)^3 I03 «» b * L . i lk p maa 1^a9 I^oJIp ^iJI ifljjiaJI^ <dJj <^o 

jLloOJ AjOj&S V^LjSJI \ltb ^1JOU—a/1 dlSltf 4(£y>l <%£> ,JA 3 . Ol3.il <> ^_^J 

'd** C>Ijjj> ^3k» Uj3 idllJ d>jJia3 oabj3 «<Uaodtl J dsljl^o 
.UI^o3 I jyo dLo I j-A i-. Jinl J iI^aJLLq 4-uliJI 4ja>t*Jb l$2fro OiS l^j .5 L_apJI 

O*^ S*ljJb *lASl I 3 r* < » nj jl O^UaJI jl£_jo^> jl OU—p-3 

vilya jl dJ* oljl^ll ooa d^ ^ .o-JkJb 3^)3 <*U_*Jl j* ^ ah 

f3A*Jl3 f$p*ill Jl j&£ JI3 <Ub> ipliill 
J&Al f—»* aH gJbo .qjiA—*a5 J| iuyb 833^0) oliSJl ^ «JLb 

L>** A b ^3«i)l3 4Lo$jS\$ OSL>jJI — *jJ ^Ul>7, <J rlo^AP «^|» ^Uix^Lo 
JXjtoJ jftl iJj*3 J3SI 3JU4 03 J-0I3P Js> JIDI ^SJI jSj*$ .&L*jill jjU J3isd) 
a^akJb 3*12)1 .GPS gJjll ^L5 fUsu JJ la 5jLi ^ ij3> Oils' l*)! ^ 
.<LpIjA.II VJJI3-JLII »U|3 JJI3 OljLzIl j —p o^>3«^l3 OUaxotil S«lj—S3 
Jl 44. 4 4J.lb LS3 .olptftll JjJoti <L1 a*J ^^pojLJI j^Jalll toUSJl J^L> jaotfljL*<3 
^3) 3—A» )l ^0llJl3 £lpjJl3 ^11 joioSj 4odil Lr 3 4 jjAJI Oljloo^ll fjA JLjJlscJI 


.dijjtil 300 


^SU 4jj3j^JI O^Ia^JI j—1 4ap*SUI J3*a£ll j! ^ ^pjJI p 

‘^LAj SjjpcS i&dU j—oJ josu dJ ^jl53 o! lUT vSjLpo 

. C loO 0loo!JI JoJLOtlJ l^bdaj3 OILLpoo Jlp jLoyi 8 jJla)3 


19 







(JjQjzJI UV9 Joj\j2k 

blJLJual jJ ^ .1 o -_g l~,:< 

J>r £jl o- »LAI 

1 

0 & f ’V^ V^—5^1 Jfckt (Maine) 
3jij () AL*>>> 4lJLto ^ ^3 <ibjli> ^jU 
.43^t—^1 jJI jr^otl ( * } (kayak) dLjlftl 

CAb Ptli> J 4£-Ua3 ^JlJI g-jft3 

^Sjl 0I3 jl j| 

V& 3 £b>J! CJlS ^Lu^JI 

<J| .Jbop- 03I0JI 0 

O—* jL-J ^- 3 walJI jU 5 (# * swell ^-oualJI 

5Us^q Ux<£ gA-u>1 Ja .Jjj> ^Sbpj .o^JLpJI 
Jp“LJb ^3 ^1<MU CuJal—.J 

*^>*11 JU-wJI (Jj jdptltl i5j0fao)l 

CJailp-l (^Jijjs (^ v,a ibjL> ^3^3 pJL£ (j_ a 

4 o* <| J3^> U itjlpu 

jr^j 1^3 **£&>*■ (i C05 3 JI 1 ^>0 (kayak) 4*iSJl OJu>i (*) 
■[^►Ml] .(jJdp- ijoao 4«-o cjytS J| 

.swell ^iwaj :OL_pJJa-OA 4 jM 5 fO30L_^| ybSJl J^ 3 > (#*) 

•[^r>U] .current jUj .tide Jub^ 





OtuJjLfl (J^lJjJlJ JJi» 

jiA\ls)\ » ^*1 , . (.i quu!^ flql 

iajj^oJI (6—*j iJl JSLJ«j ^}\ 

«LLap 

«• 
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eJboji Oflii 


•* • 
<3t*° 


Ipub (J1 O frgol .I^IjIj Ja5!^ qa$ cdfl t a lU 

IajIj jL«u» Jx CJailp* OI3 j^JI 3 ^3u&Jl3 ^b>ll vj^3 ‘OjH 
hj&j0 2*S) lax li** <5 j1 jl ■pj^? J (VjLifl)l IaJuJ 


o* £5 

$cA <<^*$ 3 * Jx ^^bix 
jjrsSl LSI 3 ^Jaou5 g^U - 


0*2p4 



;iiLSa 5^>i«X 0 *J ,jI*JI 


CJa^il ja-U J3*x Jju . 63 PtflJI (J| jfr . A 3 <^l)l O Jj .^ 3 ^ 


luilpJI OUUI oIa ( j jJLiil .^alnJI oil Aa oUI&aII uxL> 




CuS oL>o)l dblS v3J3J J Oj—pol i 


3 I 3 cjOjJI dlpol CJaj>^ J-*S .$ 3 ^ gjl*' O^Ui Cuj£ll3b 

qJLo JutJ joApuJLI C>3 ^aJI ^Ui ^ If 4 X 3 a-**AI 013-^13 <^ 3 u£ljl 

j^lb *u«-|3 < 4 jJax ib^lpo d.Q,hlil 3 J^jL— uJi Jjxj tj^3j 


* . 


^U&A.a. ^9 <d- u<l)LD ^3J yb^JI 3) 4^3 

d Jjib 05^ O' 0 -L7^T3^ 2I3AVI3 ^bjJI IaOp u 4 44ft ^L^iJI 


CoS' U-uJ /^edoA <lxL>l^ 4 J L5 x 


(Ji . A3 


li£^lS 3 cU^aIpo! lixLbl ^^ 3 ® 6 * J^° <*auu a—* 


IjL, Oj^I JL>3b*» llJb (3 GjrU^id 
U^jI U^aAjJ-o bi^j ^Jjj^si}\ OlS I 


J^5l 


4j 1 ^jpjfvdl L$*xd Ix^JaJ 


JlRJ l^3»3 ^ loJuLC-3 j*^X Orj jl^Sl—a; 

i^..5lf» jiLJI ^o-*Jl 3 «^aj^o jjiwuLfij dJLo^- (jfLfsIisiA OUaJLJb <jbl <* *H 


U^Jdjj J*- i 3 ot J1 db® l>Uij 4_^?- {Jo\ —£JI 


.JaS <5jb> Jx >sij ^>3 .I3L# 4 ii> Jx j^x JliH ^Jl <3 .g^tjUJ! 


^U 1 3J1 Jx (^jlX ijUjo 4 ^* 3 ) O—jIj LoJJLx gx>l **»\ Ast) CaaJu^ 


1 if» 


<3 bSbjjl Uj o&l <Iap- ^JLso Jj>! y 5ui-p’ liU «4JJI Jj. g * ^ > 

.^LUJI 8^3»Jt 3 ^® oL?ob lkii> lid Jj^ 3 <u Lo) l 
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da*JI uvQ kulp 


joju g* iLULo «j _ v t aa5» SwL-jjj> O^p-1 lil3 £*— pUI jlS U — 

<JIa15*, <ma CujJu ^jIa at quAPuali JJI 3 .qG^ 3 AflJU jmIiAJI Jjfcl 

iiU Jlp O 5 JOJ ^Ijl_ muA ^UJ>U) Ju>l JLO jJUS JlRJ CoJlPU .^lilblSJl UL> Jlpo 

jtuj> CoI» 4JLr3 ij 3 IS .O 3 I! UjfejruOA <jlS L&IaJ IxIaa OjJPul 

3 * IJJ < JblSJI (Js> yjjjl ^ ii^lpJI OS 3 ^ .«dUiS b^So ^ U-& 

?3^1 qH 3>^l .c-w-aJ! 3 -^i ^ IJub (jl 

j5j jdjl ja (wt^sil JJ 3j*“_Jl {y* Jap- (jU. 3 SiralJLI tliJj <3 J^L-*JI >X-l4i 

3 * (j\S ^JjJI oLpoI j! CJap-^l vilbl&Jb Oj— poI IaJuA .^U—<*JI <Ulp- <JLa 

OjoJlpcIU «£5jUJI jdj^ll OIa^Ia OJLLP-I 3 cjUaJI J^Jal IS 3 

£3ll?l CjS U .4-*ojLJI olpob 0^x>33 4 JL 034 S jujJI 

J? 3 Jja ljjIaI 3 I JjjLt SJufcL-JL a OJlS <^Jal .JhJI (JU- iSjlflJI Olo^bJb 

(jl3 63 A uLa!I J^Jal 3 ) UuPU t^.- , g.9^o lJ^rIJLI (J1 4, a . ,, , «** lib 4-3IS 

« 

JuP -3 IjAaQ JxAlb (J^T 1 4**)1 JaJjvtf .( ^y**ftt> 3 O JjPtl) 4 aaJjJL) 4-flJj-b 

.l9Jip-I blj ^ »Jl5j jjJlOj ^Lc- J^uJI 3 a Jju >3 c^l a i M Jb JuUI 
atjlpJI J 1 U 43 I 3 < Jp"LJ1 3 * jrJ&JI oUb«5 lijS quliaJI ot 3^1 

llSJLlajl LoJuX- ^ 3^1 3 ! j'bjJI dlpol UapJb ^ U^l LojI JaIpJU < 3^3 ,4JL5jJI 

llSJLp -3 <U^3j3j d^a -35 oLjiJI i^Jal LoJlIA IJJ *U>^3)3J (J 

^y-xj Uj <U^ 1 a jrv— Iaa Jlsj jjLp- OL 0 I 35 JI dxSjS <jt l» .^Ia Ula t^pcJI 6 1—pob 

M 

.»LlU J 1 Jp-jlU 

■ 

JjJlpo ^3 4^pLpJI 4!LuJJ Jlpo eL-ijl (3 ^bJ! 3-° JL^jJlkJI 33 ...b 

ijujijJI cUif -3 twiliAfSlI cUl.C ]ju J^Ip- ^^a»X 51 ULflP ( 3^193 ^I^p *3 

3 SJ — JL3t> 1^3 1^3Ust—u; ^^ 11)3 — ^,^g9l3-L jj^bJI kXjJpo OUT 3 ^ v 5 <t *SJb 


4a1Spk> Olio (3 ^Ual> 4 a £lS 4s?Jj«w O^Jsj pL 5J| >XdL U 3 ^ 

30 C 33 III 3 (Inuit) 0033^11 iS^l *>n :Olp' 3 APoa jUalp-b (J—i Ua9 


jjO-I _boJ cdJb^b 0jrv9 JHo 3i£^J3-JI O^Ip*j I 6 -O 3 Jj*? Ip— 0^03 

J 4j4a1aiJI ^ 49 ^ 3-^il33lS yy> <y>^3 C*J^\ g*luo o^—^ 
.^$ 3 l 9 l 5 j JJ OJLfij J 3 4 p-^U )3 JajJI ^3 4 ajJlpJI JJU 3 II 3 I 3 a ^£>11 
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SiUdJI Gilt 


»«l .1. 

bdSi\ i-jKlptli ^ (Netsilik Inuit) Cuy} tiLL <«sd)l JLju 

. J»jJI ^ ly IS &>* J 3 V I Udie- .(4 J£-*J 1 ) 

4-J* :JUjUI J| ^ jjSJI o* !•>>■ (53 4 Jb** cU-i 

J| .dJjal *tA$ C * ' ^y* Sy ^3 fIJ 3 giS &>J>r 3 USy 
^ .^LvJUJ^ jl Al3 C»lj£PuJ) £33*3 mt*A *> tj£ ijLjt XkA> d^ 
^3 ^o^iSsJt Ia>po OtW>> (jyJui&itt cLL-^« 4 iuj( 3 ^Lu© j a *i* »h-£JI 
Jb- Id** ^yLp* .»LU ^ dfbiSJI <5 jIjl) ^^***^3 ^ ^tdi&fl 

.2^1*1* oUkill £ J3*3»3 OUiit Ju*> 3I jyJUJf d*o ivJUSJl 



C$iUy ^k^Iaa || C*jy| dduduil JuaII ^Ut :(4) J&dJf 


JS\ eJLJ L. aJU Afl tSb^ ^ 333^1 aLiSoul J^ 

<JI 33 L 03 ( dJLp>Lail 6 Ji —a a^LU C aI S —^ *ifjp Ojy^ll OLc’ ^ j^ 

4jSixLo go Jjalsllb ^ usurf OUfj^j ^3J3^ ? dad ifUS g -03 tj£*S bdpu 

.Qujytil 4A*«jJb Sjjuojo Ob^U 03^ a* 3*^t^ 
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{J_CLttJI uvi JbJl^p 

Aip-j dli cc—^ JjUjJ) <jp$ 

Jxm» .^JLiuaJI iilij' 1924 JJ1921 j4 IJUJvJI tSo ^*1 * ^ 

*<j|5J3^ 1*^ *«i 6 Juju j»yril£3 4 j & C^A| ^JJI Ci^tl ^ Cujy^ll 

^ iLLaiba 3jJtSL» iijMA dJL HUM*!] ^^LmaJ & UuaiMJ 

i 

. ^ 4 &L »a tjs- j£m )I 0A ^ m & a ^4)310^3 4 iu»ImJI ^4mp)jIi 



Ifr-ojUtf* JUaD <bJ>Ut Ujll jkh*A :(5) ^JSLhJ) 


J3—i> <illi jtSl ^3- - <lfrJL& ^ jo$l J>_c- i*l J[.. —< " A * 11 

(j^5 ^> 4it ijA {«—C-jJ1 .^jJuUI l^oojt) />) I Q*l~l .ij 
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gjboJI U-uJI 


JuJLpo (j 4—JLftJbo 4 j>jJu ju*Jjvu I 5 -JIS JlAS ^ I5)b 4fl;.4SjJbo 

is ju L^iS Jju^lniJI ^-a»j ^jlSoa|j jlS JlHs <vfJUS Jjloj 3 <g 4.J3JI ^jjsjJj ibjL> 
4 ^AgmO tJ^So ol ^5Jull ^3, 1 djjj)\ 6 JJb ^ OlsL^adJ gJaJb .ilp^otJLo 

oJub (J 1$1S olj£puJl3 0I9JL0JI3 jjjxJI M1I5 jji?JI j£J <L°5^ 

^A-w-lJb tjj 0^^ j-° J3**)l ol ^—a*®*-* <^3*—■ 

. (2) «iskai j* uu vu> ji 

4 

U 5 LJ3 jdS S>—J£—* qu iwJ^ Jl Lii> ijjlLo (6) 

U ^3 .4jft^S^ iiajjp" jo 3 ^LlLwma^jJ) jjo j»jS jjo b^Ju v!xa-«>j 

. juJbJLo 4 jLtklil 0 \* juo^ojij Ja^V 



j* j* Oa ■*>/j ^L/3 *bJs>jl 3 J i boro :(«y» 63 «U 6) jilSL^JI 

.«y» doJ^JI JihmD go &)ULUj «l» quu^ojlj $3^ dJL*u**H 

4 fl< S jJI Jju^lttlll I^ajIra go j\ 4 lr> j^Lo^II clo__ail) (J3 Jlc*' ^Jsl> 

^ 1 ■ < *tjJ jjuojo ^ 13 j^—-*uJ 4 jsJaJLj !| OIa . mi (jjZfl iLoJI SjS'lJJ 

OUI3-LP" <J&g 3 $ cjbj^l iSjlflJI Olo^bzJJ Lojjq l Sl»o$ djuAa LsI^rpu 4 aLr,iU 

^b (JliXi (J^*-** viUS (3 b^buj 3) <1 $Jp j£-s (^*)l JLuaJI 

44 ♦• 

03P0 jl 4J *j *JU ^jJI jlSUil» JJ ^>jo ^1 (Tuk* Artorwik) dj3jjji 

.clxJJI 3 elJLuii xl)l ^lJrl>gu L03J A1 h* 3 5 j\Pt> JI3P0 3A «e- ip-jSii 
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li&oJI avd Jailp 

jDjVl Jlft jljAlwb ^qIjlSI I^JaxPO jl jj^tuaJI <Jft jl j*_jj&j> \XCb 

dUA OUJLfij g*j jlSL^o 3A3 dtl ,*«)b i^ftJu jj>I jl£o .iiita 

j# 1 oM»3^jb -^y? t| Jl ^Dl «l-qj^II» 

.O^uoJoQ 4 . iljjtp- jJpLLa JU j>a t>>j 4 i 5 LfiJ 1 ^«mI 413 (JjO 
La IjJtSj «5 jU i^j> JJ31SI Cy* O3SU3J jljb 4 apJj *JLp( 3ft gc„..«A j 

^ULj xJl 03 qu-djl Jjfe jlijJip- jl 0)3* Jpt—«* .uq *^)1 ^ u L dl 

djub jjo dJiA ^IJ* 4 «XmJLI 4 jJuJLnitl 4^k9*bLLI *■ >Ld?i* 3 ljfL ^*yi 

LJIft dJLuwXu J l ^JLpcL^mU (jljLJI yS> jfl .wJb ,( 4 ) 43 ) j^b> jjo Ipu^I^ 

Sjup^I ioj^JaJI ^bjJI Gu*J .4L3J0 C>Mpj J^L> olpoill 4 $jaL ^bjJI i^p*3 
vluJLPuJ JlaI^-Ju ^PuJ^ jxiJI^ QU e\ Ju H Ulft j^JLPr* , *u) .olptftll 
^b^JI .cjLiJI 3I v.fl j 0 \$x)\ J^Lp- L$s> Ulft J3S0 il 6 Jl,..A j£J qIIaIpu! 

^bjJI jl 4 JJ 4 jLRA.Jb 4JL03) . c J3AAA Jlp- J| 4 «fl_ ^uluft SjJL_«JI 

Olp-3-tf ^bjJI JJLpo .L^j <39 Ip- ^_u;l l^Lo JXJ3 < 4 iilpcA jajUap- l^J 3 flkgJJ 

.l&^JUb Juft ^ll> L^ohj jl) dLutfjJLI ^A-aU3 cl&jfclpol Jlft JjJ gJDI J i^^Aft 
g-oJb .^bl oJLft J^b> (j^ahJI JoUl 4 jao^U>l 3JuJutJI dLJL- -*oXJlII 3^LuO uIZ) 

^4JlSU < JM1II3 jLji^JI jft ic^LJI ^1 _JjJLI iJptil Oljrv_Rill) 43 jj?JU 0 i _fc> 

OljA Sdxj OMp-jJI J^Jp i^yJ I_QJ /^Olp-jd 10 ^Ip- JaSo jL«U (Jft JpL&pJI 

(3 obl^xp- ojJj c-u-iaJ3 - 3^1 J| jl^® j-A JL 5 X)^U 4 AjbUI 
Jl£ f^y&S < JaA (^bs JJ Jui jl ^LsJaJI j,ft U^pr.jj O^lpjJLI j—SU 1 

*^3111 jjo OljA 

:^bjJI j.lr»? ^iNl 4 A«g >3 <3^^ >Jj3 Jlc^l jA j^jl ^aojlQJ 

.olpuill 49 j 3 LO Jlft (s_u 52 -waJI jjQ P(^Ju <5! 4 jj)J gJ^Xall ^3 Ljb^lJI ^xCO loJuft» 

bfcJJLft ^iiSU iiibp pU—* jl j3So LoJuft ^b^JI ftbul 45^0 ^yuSbol ISJ jSD 

loJOft L-fljuaJI J IIa UJJlpo .wjL*all Jaxftj LoJuft oIpoVI 4 S^X ^bjJI ^|JLpbLu>l 

/ 6 ^«OjlS jVA jj^l LoJuft 3I c^3ll)l ' j-A JSb dbjb j3^J il 

J| J303JJ ol —10 JJ Jux> 43 JL) ol pol (jlft jpLioJI ( Jr -y I—Jlft 

«% 

dLiuuLui Jl (j,Q S"^ ^ 3 UbLx 3 l .dJlc- (jsjl Sjdua dlofl 1 _ij aU 
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SjLriJI uiil 

djj 3 bSl glifl Jp IjBT 1*15 aLu ^1 OUiyI3 v^*3 -rM jL 5 T 

4 Jai» Jp J5UI il^Lpco <30 yjk->3 .IftlyL) jl ^—u*JI atuoi) 4 a*a J—J^b 

4 (3*^1 4 il*>yi ^LS J—wlj gk_*n *| 

i)lf> 4 Sj «3 clft Ijil v-iiL^u toJuP , 43 Jift JJ 0^3^J IjIjT aluaJI OsLu il^jJI 
I Uj^oo J3MJ j£Uk J | gIpoI JuJLpu 4 Jt 5 »f <i*jjJ 5 jfJS JlLo sUll 

<Ja^- (jlP J 3 Ajt)l 41 !^ . ^ <J| <db^l ^U3 gla. «* Jp 4.1aflj { Js> J 3 U) A ^ 
— ? 4 jJa*JI 6dft 3^U3 WjU{ 3 .wid^JI Jj J^^JI JaoJI lift £L>I ^J> 

Oj^p 4fcJj Jfr *23 (jpjl J*> jjyi ^us uli lull 6* 

•o!>U 3 

JA3 ^apip- 3 ^ft^Jp.3 13^—0 iJLa JjJjUl ^>—P iai) juyi 4 ju J b jupo 
.I42J3AO' JJ3 Hjxa i£l&r i>yyi jtiT jj®3 .i>Vj ^ cj^ftlb I3 ««fl 3I l^iaSj 

iSL>^ Ijjl 4 1 5 — c 4 jtJaALo OljfJd ^P 4 pu)j 3 IjbT oblSJl ijLipoj 

VLsl aoi*ll ojL-ux Jjju ol ^LuJL) jSL* jL-uui Jp J3UJI jjlpj .4ju3 j! 

.^h&iU JJ ill^.2^1 UJ^yi jLuXI £ 4 ju £>3 c^b^Jb 

^jIp j3*jJI 4 a$ a <Jj mi Jp v 3 ltxj| 3 Sjl 5 j&U <U 5 —*Lll JIjI^I 
3A3 <(»J3lw JjIj C^3J ^3*33 .qy>^U)l gfr* J a£» j^U ikib 

03^ ^J < 1 *—<**A> joj^l 4 , ^ . J g jLxpL>» Cu^yi 4 ^-^Lo ^l^»> 

\jpj] {J& f UaJI j-o ^3} frl, —u^l iajjJaJI 3ft o^jSU ^JapJI 33*01!I 

*>?“ bb^i 6^ , / »*>■* U jja — **jj ^Usu 3A3 .lo 13. JLp 

.^<<^303^1 6JLft (3^o 

J*P J3^l3 4 —p^UJJ 5 jp OLo«*oljrL-*a| ixcxXI jjs? ^o-^La _I 

034^1 E l^l ^3PoJl3 ^bjJI Olftlpol ^Ia 3 tl«#l J*oJ«j <4 _**^LJ 1 

5 *ilp viJUft j|~i <.[$& oLpculjfv—«£ll 61ft ij$A J 3 u—uu ^3^1 j-d ^p^Jl (J P3 

^bu^l ^3PdJI .ebo^l ^Ipo)I , ,^ 3 qcSI 3I Sa_0-I3 ixt^\jL^[ 

O^SJ^ J3^ <3 4 j JaLSiII 3 ^,X, f>T (Jjqjc1maJ3 <1J \j>- ^*1 -< j^ol oloo^l 
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(JxlsJI uva JoJlp 

I Juju 4 L 3 UI CAIp^I ^ ^aU3I JLp JpUpcU ^vilkal flbu k> j* LftUaJ 

<LjLs>jJlt I «Ai> OtX&LXa i&^APtO Jj^ 

IJla £ .£>UJl cUaill ^ (3) JSL-iJI Ljj*S\ 4JU-JfcJI ksW 4 ^ U5 

JJjtf ^5PUJl Jaju i-jlp^l J^pJI <>o j-JUiil 
J2ua gfuaJ^A ^jjUj qa db)H ^Ua3 43)ju U-o j4£JI jl> .ixl^SJI 3Jlli—)^ 

.( 9),<8) 6i5^ 

.«iuopJI 4 U 3 JU ^ju U ^1 fij ul CSjIaH dbb>ll f L-bu ^ 4)3 
tJU , All 4^p- JJ 3 .*, *ua)L) 43l$ ^5-11 ^ * 15 !—«ill Jae*- 0)5 f 3 *?**^ 

£)& jb>lJ) jrt »j «J l » 4*t)l 4^i> Jl 3* *wl ) b 45lS ££ 3 ^ ^ o * ** 3 

Jj^pia JtlU (Ja^ Jx* .4^uJp 4 L 05 J 0 XXJ 5 t ^3 f 3 ?^ .o5ljil 
j 3 *> (J jopt-Al ^ytJI o^ipJI qa (Sirius) i-uUJI jt^UI ^piill 

<| (Capella) J 3 £«JI f—poll Ui-u c^j^JI 03 -JpJI £ 

.^jiJI ^Jlo> 4 uJi ^ Uuju^ (Auriga) 4 * 4^11 

f-lib JUAII 35 s J<&l £ L 5 a (Polaris) JU-JUI ol*a)l ^ 

(^U ixjb <jl4 *Ll> C>Ullj| J^pUjo Jl J—3^11 j$JJal&l)l 3 —p-^U 

.4J33I 3I U ^po £3^ jl*2 ijlj ij£j> 

4 

S^ 3 *r 3 * <b"V* 5>J>r ^ 4 ) 34 * £ 63 ®^ f-“ 0 i ( 7 JSL*JI) dbl f UaS J 

S\l$) 3I ^>)JU <jl ^ 4 jJI •^^•^-^3 ^v , ^ 9 blla>l 4 . 1 a fl > 

J 4 j^LU Jadlpo .4_L>jJI JMp’ iuiya 1 ^j[3 4—Lp tI*> 3 I <1a2uAp^ ^3 jl 

^3^3 Cu5 IS] .1^33^ 3 ^ ^ 3 ^J^ &3>H v 3 ^*^ 4aa1p- Jl ij—wJ 4 Ja4 J 

^j^JaJI J 3 IP ,J4 <-fl3l^J( 5 jl_*xJ ^ 4*1 k-) gi 3 ^ ^ 

tiJ)PC3 (^3 u03l^JI OJLapI 3 Juj .Jusj JoP' Jia 4 a«p^o iablp- Jl 

4* 

dljpoj icsip-^XI O^^pJI (jJ^ 3 J^ 3 P"bU J 3 J 0 IJ Jiib .42>lSJ! 4 *a1pJI JJ 4* 

♦ 

jjjtLI JbjJ ^ocij 4ia &J 15 ! (j -^J C>^€ .ikilill ^ 3 ®^! 4*il» Jl 4 <, »»> 

.Wjll O^JI v-flli- ul^ « 5 jJI 

JJ 6jJj£* |i^pu)b jjuiCti} si 1 aiflll 4 aAo*7 ,^1 ^Usmu lEtlk viltlij (^) 

.[feitU] •&»>*« VJ.' j 
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fiiLdJI u-oJt 
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I 
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i' 

t \ 


(a^jAl) dbel Sy_> 



C^> ^ 4U i Jj» || C?^5UU i!to| fife) :(7) J< -M l 

■Vj^J 3 j& 3 i{U JjIAo !>«*>• 5 jij» Jbji^l gjS 


ilo-^JI i-O-s^j .JLoSlI Jx Olio 5 jp J 1 JO* jl OVjJ 

3 p-iU f^pJI J 1 asU>l .Laj 3 *c | dlLjijj f^oti OJUW |_Jli 

ijj <t^uilL> U5 .jrl$o^l)3 ^bjJl5 oLeoyi 43^*4, iyU Ju&l^ j^juiaill 


<^tJI ioLj OiSsto 4&-U jx ife^l 33 ^ ila3 fUaj Jjioo 1 «J.I ; ...•?.;I I 

.^bLU ,jA>b (3 ^30-30 aa>LS jo ijjLLtL 4*3 f jloxJI ^lib U... < 1 f ltv< J| 
LaoU- oU <ut <3_xi &3UJI J| du_-jJb Laxlft dlijJ f Uai |jl_> IS] 


tsoi 4 ,l £-aJs .^Ul j f4-« tA > T oj^j 15 jje- jlSL-». jx jjjlrJU Uyi 
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(JiLoJI uvS Jojljis 


Col 5 La UlfiJ .(‘IkJI JaP iJkS flsCb 3*3 OI3I- *JP ol Lw»-li 
* 3 *j <b,.tu.la“)l ip-bUI OLoyjjlju-^ 0 * 3 P £a .\j*> ^Jaao o*> 3 J«xJI 

dij ots- J1 oLiSsJi *a*> ^UiAbii 


(Viking) (3 jJ i>bLU JuJlSS Ij\J5 > > 4 .«. "«« ■ > <^1 jisLLLI .**•! 

olj5 J1 * 3*3 JubUjji J1 gojjUl o* ie-^Lail Ol*UjJ 5f3AP*A ^P OjLp 3 A 


Jp guijUl ^ jlijjA 5 ^ 30 - ^> 0 » :^Cp Oj^l li (Haukbok) 

JU_ t> y*^± (»5 j vJylflA J1 JjoJ U_>p jl—oo)ll >»* ■ ■ ■< «» 61 *>LI 

03^7- ,jSJ <IJl! 7 iouilj £>3^)1 Co 15 I*) JaAS I4I13J O^-i JjbLci jjs- 


03*^ Ijusjj < 4 .J.«pJI l^jljJtotLo i_ anYi la > 7 oJI 3J-0 ( j , u3jliJI jJp- 

Ijo^LoT 


fc * 


iailill jlUrxJI^ JaAd ajJ»I 

Jo-1_«J) JIp (jb^u* 4Sjli ^IjpcL-u-I gta SU IIa <- o 

<y 3 l ak&ji jUJi aou .v^* 1 J1 

i>3j ^ 3—3 .J^uo—J«JI i>3jJ 3! ^bjJb —a>jrU 4 AoO b^P ^Ptu ^—> 

.^o^aJI jboJU t| 4 pOj ^iUI jt 6 * *Uj 1 && 3 J^ 


8 * 
, 2* 

jJLfiJ 


Jfl .-a&l <JuaJI Jaxj : JLoJI J13 jLoM jj*? 6-° 

>1—ji ^ a*ks c ^ui lJjl^u .o&jfo »l»si vu—o 6- 

jl j^a ^PjJI Jp — 4 **jT joo UJ5I0JI <Jj ^b Cp^b 

OljLdl eJLpo^ <Lw-«J Jpu 5 Jcupttl oi^ ^*- bU ^ 


^ JlOj dlU-u^ll uipu lI-^£>o ^ta—«JI <J| Ob^iil S*XC-LaJI 

g 4 pc1 ) jlouJI Ol J 1 jr 4 6 JuAa ioMfr jJ?oJI ij 0 X& SLoJI JK— 

.^OlPcmsJI 


OJl^j J3j-U jISj L&b (j^LflJ 0^b>jJI SJua OjIS^ gloH-U Ija i)bJ J—1£- 
<jlxJI ix5U5 il^Jtuo <jl <JiS \Sy^ .AwLaill Jjbl^— 

j ^U>» .Lo jA 3 (_^ap- j\ ■■■" Jp Ju^lj <t«II (j-o 


ai 


gioJUtf 


JuJ utcJ Jj wl5 

jjjo glaS-tl (3 ^3*03X1 ^LmJI (3 (1) (3 Ja^JI 
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SJboJI OflJI 

<* Jjc —j 4 JJ 4 &UN ^ 1 * 5 $ ,dy» dya, uLi 

Jl J> - »* U yS-^i Jjij jl jUJL) j£f JjVLbji 3 JUJ 

. jLliJ) Jl* 

Jjjjxd Jj OljL-Aj jl* joOijyJI ^o-bU 

<y A H v 3 L_wScu«l J bblJuv] j^Jaj 

^ Jl >■ •*!* ^ ^ j—* {J& ■Oy-~-A)yf-jJk Jjlou .JJ j__» 


i$ 4i*-jJl ft Jut <Ju>y .1a»LoT j-. dU* Jl jU,)U UJUd 3 iaJ „ ^ ^ 

: jo Jo^Lb Jtil <Lo0tl* 

jgfc Ifti! J* J| jKi iii ■< » ;<JUi Jjy JJou f ^‘‘ 

.«JJ j* Oiltijji J»<a J U* <^1 j»«o (l 4il W .U<e 
®» iJi ju* IjUUkil 

tW 1 oW fi ^_i 5 m .ijj i_aU) ji jj f t_ji 

Is^jSj f *>*—fU5?J «k-»l*J)l»$ JU A H j* 04 S j-Lj^j 

4*/w&1 Ijfc UiT «lj j«4 AH l^lj ijUft JLau 

O* ^4'i? fjW—«o .4 < «. ; IJ1 Jjjj jl JJ JLi» bjwt 

. <u) Jiila> j^Sj jl J 44 . 4i|i JjUo Jtt USj .i-utJI 


*b-3*JI Jl **U j- juijyJI OiUj ^y. as*) 



J$4-* .*fcta*J1 



4 JWI Joj*n J 5*33 ^1 i 5 j 3 it fyjufl CJ 15 

J As aa eC.* C0IS3 .ftleoiH JoJu*ll ^ J«ail u „^ .?.ti CotS .djj 

jkuo <t Uio .oUji)] Jy> OUjlsx (Wjui) J i^lfr aUitiU ^JSo u . 4 _]l 
loe- 4*%« Sale Cots' - i .n Js. jy* jlSL-, 

ly 9 ) > xiia«l jSLf C-o»- <v3>Jb IJtt eU.1 J e U^J| j 

11 «* «• 



. jSjil JbJLpuj ial} 

^ 0^1 dtiA ut? ViJ a^bU< OliUS J3_i> ^ojW 6Jl* jjO 

iO£- (Jx. Jais Oj>aI9l^ i^Lsdb 43 LmjJJ 3^Ltl £>\ ^LflJt 

5jjU) 4 — 4 ^mopJI ,1a il j>\ 

%r * •* h 



J& OKoi)l 3 
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UiiaJI U>9 JojI^P 


.4aAaj j^Ua) ji l *a A ll | * a « ,J 4*lfl g > ilojU- £393 JJ jg—*3 ^zll aUj)ll JaUb 
ft f! ^bjJI CblSl +\$ m i 4 j» 3 lJJ J 3 I JjL -*#3 4 DULII 3 

4 *^Ut CjLam jJlo L 1^15 diilitl OliliDI 6 Jlfe CaxJb iJ^Lil 

j>* ■ **[**• AjA«J JJ d+Mj£ki\ JLSLjJI ioUj u., PuJl 4 l£ it fl j£. 

jL**ua JU OLMxJI Jslib 



S^lc- ^Sju V «^)Xo JjA« Jj SjL— *JI <33 .»***■> 3 I J 30 &J Uajlp 

0j&***3 cOUJill j£ V 4 ->^ O 64 ^** jl—*u Uj . jp (jtwlfllll 

•jjS'I Am Oj^ A . , fr bLo-t .jJxlJtl Alfr Iji «u) 4^uj ^La Cjl uJI 

4j[IaJI J *i3^ 1 ^ 4, A ii a .A ^ <Lo 4 AiAa Jj O^Lmmi dbj JiLJ 

1aJ 3 c4laoJJJ vii — 13 fJ2^ uJU> U ^SUlI_ «u dlli Asu tiLSJ <1 _£ 3^-0 J 3 S 0 AS 

.^iU^p. La J 3 ^ali 


J*u m U> 4 JLoAa iJLofr jl vi aLuuIuJI jtSL^ jl li>L_*u Ljlj 

^ ....t ad A UUaS j^3jl£ jj— j> jt£—<* J3L? .^jjSlS j* ^-„ 


4JS lA& juo .IA3J34A) ^ At.*.. .mill £§(3X1 

^3 aJLoa Ja51 j£>- Ub> 3 A U ^jbtAa/l JLt J^IS JjbJI j* jj Jj 


51 A& Jaj ej LJLtS' .I^jUal^I 


J^- . ** } j & bjJ) frJa*j jubolc*' OLjaDI j^—*yjAj j3*i>LJI JJa 

** •> ** 

jSd <4xv^X) Jj^IaJI j __a ^A£ <i)iiA .<joxj ja L^oso Llflc- Ja5lyk)l ^ 4 jT 

.itotSJl 4 jOa 1I 43jjtX Ap-Ipo UijLo 


• (oLjoill 4£>M©3) 4jj>w-JI is>W J Uc. 4$^tj JSLtj 

.ojLiII juAj^iil - 1 
.dlj^l-2 
.aJLS^- ib)L> - 3 

A*SLlXI 4 j^mJ 1 (Dead reckoning) «la.»jL<3.)1 

Olg ^ l h^a c «dead» ^JJa-kotl . j JLfr ^)l «J1 jjiJI Jj ^33L>3 iolkujJ| 
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gjUdJI u*Ji 


i 4 Lr§ 3 a :Jax 4 ttJ IjuU . 4 SjJI J 1 jtu!Lj3 «UU c-*-u<xa»3 «b- 5 l OJub» Jlo 

I Jus> ^■clJra.l) .(JloJI dL_siS3X5 JJ dLsMJajl 4bij> a 4juuLU — *** J^b> j-o 

.iL>jJI 4 i3>aL<J ^JJI jjojJ)3 ic^wJl3 gIpuVU dlj^l jflau 



5 ^ 3 ^si>q 3 S>li Ol_oMfr 4 jJj bd^L-oU ^3! :gfvliJ»3 ^3 LblSljaj 

La ojvS5 ^53 ^L-4up*yi >^lxo LJaao lb 15 3 <4JLflJtil j L31S3A d 

JL> jaI 4j1 Js> Ijlfc Jl^-L d^tjP’3 Ij3Jlm) 4sb*JU (A liP <Aj l uJ3 

^l, «ao»yi Obl3*pJI io^L _ _ (j UU. vi 

Jju Uj .4315 ^ <uptU dlj^l $a IJlA 3 <«proprioception» ^ **?JI 

jjx ojL.<*** ^ CbS 3) .jaSp 3^ « « *11 ^*^3^3 ^ 9 13b! OJ3 


.<£}JjlAa 3P0 »lj3_JI J| ilbiS Jb La &3&j jn.. <oltS CaP^u^ J 3 j* 

J30 dljL&5 J| OLa^JLba Cu 3 5j3j? l.Q, -«a.» OI3JLS C515 <ib5t J—i£ 

.dlpb5ll 3I xUj^iJI jot3 CbS* l^j lo^33 ^pAAujJI £1*03^ 

4 *J ^ (3 6lx*35ll3 dS^^JL ^Lux>-I i^l 1^15 oL>Lu>^ll o Jj& (JaI&l> 

1 Lua^^)I ^jfLw <333^*^ ojlwJ ijlx' etLfl S3 ^ IaJ 1X&3 .v^ u bo J l 


51 .^>LolIlj jJ?_ <£03 .j£XAjJ d^PcU JA-«U .I 4 IA OjflftJ C 0 I 3 Jfj5l £0-*a3 ViUUi 

JLaISJ <ja jL 45jj>Jb _**a>l tibjJ J)SJ <OIa 3 JLk-LI jjo 4via9 J5 ^Jbu 

ObabJb Cuts >Lu Uju ^3 .43)5 CJ 3 JI i djpu ^1 L^iS oL-wLu^^l 

jSJ .<iblvS 3 j ja 4_jjlflJtb (ibzS 3 A LJLflP 0 J 1 PU 3 <Ia>jSJu 3 ^lll 4_9jla)l 

.4lJb Jli^. 334 XU JA 43jl£tb ^JlSxII 

. dJbjlptil 4SjJtA3 4 SjAa (jo ^juuooJI Jy> Ij fiS aIaJL^ ^JSd 

<3jiail djJU Lb^9 ^jialb 49jjiA LbjJ CblS 3 J .qu^SLflJI gubb ^S ■ * ■ * !! ja 

( 3 ^JaJl (^Hlb d —*&- (3jiaJl ,jA 4Sb_w . 1313 b (J_& 4_SjlflJI Ol—o^bzJ^ 

** 

jl 3 J 1 U .I 3 .,,.^m.A 3 <3>bJI qu jSj U lS^-su il Lb5J €jaxj ja 1 4—ailpJJ 

J 3 JU 3 JI ^l» Jy'A ^3 v^uuLsJl >^^11 3 lbj«u> J a fllJLo 4 J 3 —<« * U 4a^*JI 

^ JL> >qJI ^JUJ^JI jjt<o ^ 9 — mD ^11 (j|M ^Silstll q£- 4 —ij tjPj (4^) 

)- y< 3 ^XI ju j^laico LoJuP ^Ul j^o juS" 4*9 ^5 j ^JJt ^9jJ 41 a 4J^Ix^a J 4 jAIjmJI (jtfjVl 

.[j^l] .LJLat 5^1 S J 5 ^Jl 3 jjyi b 
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(JggJl U \9 lajl>S 

Cy* 3 >^ ^ ii^Ao J] jrv—«iu <«liA dlhjfe 

.«dJL&» J] «Ua» 

3 .iUxcU 4 iJb 4JL0I— u> i*jXA <^X> p -1 3^ ibjlpJb <L 3 jJtU 

♦SjAi^o 0 j 3 ^aj dilpu J S <£j— J 3 dl >lS iaJaiil ^5^3 dl., Iqa 

5 il?jlpJb jl ^>^b iijjw oL>j£U jl 5 IS] UJ jjij j] luSU u *5 
JjILoS cibjlpJb 4 S>ra Jx jru^uJb italSLo 3jk 0(H 5 /rftfPto 3>^ J^l Jju 

.<3j^Ja)l Hjk i 

blj^s l^ji f opcL-J 4^*3 3X 3 U $3 ajl^a] qJvJ] |Ux 3!*! 1948 fl_*JI 3 

(3ij^ 3* 4 aUa Ljujl .iuijiJI oJub jbsp-it iklio ^ jaSjj 

i LslS lfl 3 jIjWJI 0U53 ^1 bJaJI jlSL- J] ol> 3 JI 3 *L 3 l 4 kfc 3* cj* 

* I 

JXyL^Mi) .^3^UajSn 4 l^fl« > 4 jj(jLo ^bilai) 3 bU 0Jui> 49 jjauo jj^ial) 4 __X>llXI OJub 

Lu-JjvJI (3 .UJiLU Jj^kll J^jjiaJb Jailp-1 4 J&I y>] ifclltl dUL> dUS Juu 

* 

3^3 *^bJaJI j] I qS I ,4 u,> jl jIjSaJJ (jSUi 3> CJLt>^l Jl_j JLpJ! 

5) 3^ <5j*aIpJJ 3 >JqJI .1 p m 44 1 1 ^ 3 ]$ <ibjlpJb jlj^JI CJSlol 3 J <jl_L 3 J 

L)t 3 ^ • J^kll £LjI 3 j*£ —«u!m> l^ 3[9 (JoaS (^J^JoJb iSjsuo l^}jj Co IS 

• {13) ibjWb i&jXJS CSJLual Uj l&j] Jj jruiu U* «S^palPtU <J>kJI OJi^j jljtiJI 

IS] Lo iaiipoo CLcol Jlx ojx Cl_Jja Cojp-I 3U3J 4j y *3 jco 

4 iku » 3 d U a, *a1 Jlltl 3*^ ' ** * ^b JJI .^jlail J-Jd dlLUb 3^ 

LoJJX3 .14)5^3 l^IstbULo 3^1^ OI3-0-0 ^JuO 3 Cbproljuuj CJ3I5 JLS3 <djLufl3 

3 >JI 5*^ 3^ cO^alpws lijJo 4 y )U)| oljjJI db_ m 3 dUS j^o^l 1 

J*iJI 3 OSISJI 5 oLp ol .< u) g)b v^S 3^ io^s ^JL 3 3 t cU, 493^31 

Jx J5^l o^lSJI j g 4 . 1 n , 74 « J .jj^n JbJipcJ 4 -^ Jl9 4 jj 3 laj S^tx jl &- ^.\l l Jx 

Obl 3 ^ 5 >J) Uj (JUb 3SJ ^1 isskaiil i—oul^JI Jjo ^jJloJI y]}\ 

l^ruS *l^ 5 ljj 3*^ i^ljJI 4 j>IjJJ I40IJJI C 45 J 1 v, alaii IjJ t <L*jJ)X\ 

« 33 ^>» 4JUX3 C _pas}\ \jjb 30 (oSlSLlI 3SJL0 Jalpo lo 
O-X^ 4 . flla Io ^LoJJI 3 Uxl 3 d/Uib . 4 jJxgil ibjlpJI 3 ^U Ijvp-I uaAlSI 

OlsLb^ll 3^ j3laiJI Cud> 3^4 4JIJ0 j^Sl 43] .(limbic system) 3^^! (»UxJI 




35 








SjLdJI uAJI 

(dJLajtil 4 jS ja die 3 d—Sbol .6 Jo JlpJI d ..^LojJl Sjvu-OJIS LO»X p^H 

^vSsAlJb ja**^ *■ ib^Jo 5 jSlJJJ I i gflfl ^Ualtl ^ 33 —i 

.a^jWi oi 5 ij^i 3 

# 

I ^ L il > a.N j d*A a . * aj ^ c . jjv Isjb loLac^I ftloJLP L -,0 i <<a*S| 

jo53ii .(ojuo1j>) ^ 3I (dJUjL— io 3I) oljL-iJ jllaS ^J^JI Co IS li| U 

Jj>|j CJioo Lq jul 3 ^<£,*1 S^D-l) woUo&l J-a 3 &y> v!)bL»L gljfciH 

.dJLoiaJuO L,0.* uS jl4* O 3^3 J 

b^lp"3 cjISLII bMi> riJLftitll dhjlpJI jLflipo b^lpJI jjq viJUib jl 3U0 
v La*!>>I f U J *5 <> 1970 ^LjJI £ oy> J3SI glSUJ lAl* 3* g-lc-l .<K*_£JI 
^ LtaJI ^ b^lpJI J—A dJLJS dsyuxo 3* SjL* b^pJI OsLob . (15) UUS3I 03-r 
iJL> JS gl ^juj .^UjJI 3 fcjjLpto jblif C&L03JI 3* j\£ sag- I4J ^3—pJI 
315 3J 93* (3 J3S0 Ujlxc- jA 3 jjo Jjotf 3 —lJ* jlS—0 

. JlSlb^Jb 33^ gl£o 4 *JL> 1sXjl*3 jj^I gtS^ 3 
*1 yA JA-JS03 <UU ^33" jftfc jUJJ dbJI JW ^3 O&U W* W 
3SJ <jjil| 3 ^l JaU* 3^9 <J—J Ju> (Jl jloJI £Jjl 3! •fcUaJI <>° < 53 —^ 

JLS OJoJLp- ibjlp- JS 3^ _o .SbJiPto bMoo J^JLf S^Jlpco 3 ^Ul Jjj-Jil 

. jlSU)l b^ 3 * 39 3 . 0 ., o a 33 * CJLoj> 

3^0 dPj%uo 3bilJ jl£—II bbl> 493^x0 3 gl£-U J*i<r jl 3J—o 


UjIj US <djo^o J, 0.1 JI J5I —*33 dJLuJI g^S JJ d,«,. *a l )b .d £*J I 

Ol 9 b—J» .gro^J^b Jj? j!SL^3 Coy^ll Jl ^-^ ilb 

^_aS .OlgjttaJb jvUj 3 OljL_«JI ^ 3^3 ^bdl J 3 ^ jIpo^I IIaJju J35 

jjjsc^t Uj 3 ols^l $ $) ^jlSUJLi LSIjaJ id*^ 3 Jlibill <&iJb yp 


3 ) .gAPttb dlxo>til jlpc—w&U <^jlpJI 3 di-AjSlU <UuO J^uoUj lxu> 

3 J Uj3 «JxObill! gAJZJ gjufl) LdSJ <JjUJU ^JaKA CS 3 SO Wj9 CU^ 3* * »X..,. R) 1 


•OJOjJ 35^*° U gAPcii jrJi )SJ U ^SjSLi 
3jiaJI \ < y&’3 ^ojOjJI Obd^lfiXll <s Sj&J UjS <0JJb Jc*-!^ tojL—a> UJ9 3 ) 

3 ] .UiS itoUtll ggl 3 JuJI frU^I vJV JL9 bjSJ 4 ap*j oJpwJ 0j->al£?ttl 


36 







lUaJl OV9 


Urji < Juuo 43 Up Juruj ilL>- SjbjJ (GPS Jl jl^x> J 3 ^ jjo) ojL«J1 Lj jls 

4 L 5 I 9 SjbaJ Lfcjjj ^ $J ( j5J Jp 4_muJjJI OloMxJ! <jqxj jSJ£j 

.gjj^JI ^j^JaJI Ujj^Lrjo Jlsj L$^9 

„ •• 

JjL-e 4 .La 5.*> 49jX<o 43 jJ jj> J^—j> ^pto jjj> ,jjo g^li JJbLf L-tfj 

4a15p ibjL> IJut JSLio Uj l$*9 ^lll j5 10^)3 ^aj|jj >3 43)j\p 

ibjLpJI dJbjJJI (*Uaj OJUxj C^j^p- JJ _11 ^puj loJJLP j5J cOJ _P*l3 

.JLopzJI ^ OliLxll ^LLo jJa £3 cSjuJlpJI 4*15x11 

4im>l j\xi) j^xAJI \jjt \gj*s £I Col_ •*» 6 ) 3^1 jUlall UU 3 JU Jn,5sH 

I&SUpI >?1 «J 3 J—pJI ijjp’ 1$— vuJ6 UjL— uJ6 C}lfcl» :3yUaJI £lj£p*l ^ 

3JoJu> ic^cxptt OdSxjl 0 ^^xJl 3 431 4 JLI 3 JLaiuill jp bjlS^U .4j^vu 

♦ 3 JI ^UxJI (^yixo .Jrvxlj ^ OUISJI ul ,j-o ^>P jJI ^Jp <^jlopJl jos 

Jj Oj-jl ^L-«&l 5 Up* 3 JL 0 .^i?LU ^lp £y£> >_axIJJ ^aClLp 4xJ , 4««3 

. (16) «Ui*l Jl Vj 3t ia5i dJh {£} JL&A*N la»r*A 

4l>o^JI gljrtpl g*u 3 -&U«J,b j^xJoJ* I^aS (^aJI J 3 ^l 6 jl>l 6 Jld> 

^juj^xJl oV^ 3 J 3 ^l IjuS JJ3 Jlx) i^U—*JI ip^HI j^Jaj3 


^1_bu£>’^U SjoJlp- ^db\A* ULIIp- <jCp ^joliil JjjLII JJ ^%£p CJUJI jj-aJ! <j_o 


✓ .dlxl$l3 iiLuxlb 

dp^&PbQ Ja9 ^yQ iolSo> b^LpU JULajJI 4 1a jixlJU ^Ll5^I 1 JLoO j\aP"I 


jaa 4 Sjffdo &j£&a j_ 9 J Jx- jljlaJI Cojsi ,^ 17 ^ L>33 jj1 4 xaL> (3 4 aIpo 

tiolSLU bblpJI J^lbj JpUI C^xj .(8 JS_iJI) Lajl 4*9 jl l^iSL^ < 5 ^ 5 b 

g 9 Ji> C^-iU ladif. .iaill J 90 j 3! J e _«3 jlj^l Oil 5 I 3 J U 4. ».po 

bJLil Sjjlts (j jaOI ijls" yS I ^jSLoSn (J-JL£ d^i U 

.^IxJl J^p- V. 013 LcujoJLI 

^5 jJI to :4 JLo Ol«b 4*^a9 GPS Jl g—a/I^JI ^IjlpcI 


j^aOJ SjJlSJI _ Ja 5GPS Jl 


J iJLaxJI U lljQrll J*OPT4 4«> 


(Jp v^aPjPjJ JL>t Jl 4x*tfJb j^Jall) ^3 JaaJaaa) Jjb ^*p- 3 I <0Juxj loU l—Atxjo 

6 JLA 
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gjUxll uiill 



,2Sj*2a bjfi’ Jp iUJa;* ULwScUijj ^£4 jU :(8) JSJJ\ 


4 J fl »J I itjloJI iJl ^Js> jiA ljru?-l 63 ^ 0)3 j^u^q w>jli^l lJh*jS'l 

j J$p£3 jli JljUU —u/ <J*9 jjo Jj*9 US 3 .«4Sb «tJI bM*>» 

b^lpJI £§ 3 * J^Ipo 4flhl* (3 <LuaxJI b^UJI UaSIj S^U 6 JuJ> 4jbj9 jSJ <Lo &Lj 
b^L> JL 3 * ^3 i*&l iJL>I jJI Sj^icoJI iAkai ai* .jUjJI J iolSUI 
UjJL£ jllaj 0 J-O'l^ b^L?' ^. m <JLl& jl 63 ^Laj 3 Jli >3 U& Z 18 ^ dSL*_<iJI 

, 4 X 2 utj 3 < 5 ^Jypua 1^53 «Sjut Juc- jlaJI 03S0 

Jpjl 4^—<£o Ltoi OaJL> bMpJI 4$b £ LfcJu£ CJLLIpI ^1 g®l>U 

(^losu (jl l^Sw^r JaA9 4 ol , i? < a 4jLo>JlL(b JISLwl 4 jMj tltbjfe OL-ob j}\ J . l^cJI 

mC & I .oLuisJuujo^ obtjjjo^ 413I. olllio :U 

.^LoSlI Ollli>a fjA 49 $£U£LA j£ £> {Js- frloij) JjL£ L&lpJI 45b—£ j! 

yXlP- Lub^9 j l i ll 03 ^^ i a>X*& JU JJul£ OJlp^ l— j 5 Ii> 4C, ^JLlaj 

Iaa qajg 4 lnfl^ JJ jIaJI SjffC 3 ) J£, 2id\ IJl&> J Jplaill 

4kn3 J| jU)l vJjPU 3 ] .Uut JU Jji** l^ili b^UJI 4Sb^ Jlku-u «3 

j£J <4 jJL?JI O^LkJ JJlxa jodptLi_ux9 <4 $-jJmJI <^U CU-M 4 -J 3 5 LJS 4 p-ljjo iSj^ 

l. 

Jjlsi^ ( 3 ^U?^IL> fjuiy> oliliil ,ja iUi io-ljio dSL^j 3SU-:.« ^^p-i L>^> d 5 Li 
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OftflJI UlO loJl>3 


i3 .OliliU j_* AsyLo* jlSU>l U iaj^Joj J Sul) Jlc jl j_o . Jl_t 

JaSI^A" Sdlc- (j A*) OLobjJI^ JaSljpJI gl*o 3 j 333 VI JuiAxll 

•ulw^l jA 4 ^>lui ^IJl 3 cLu)L) 

jlSLLI b^l£- c^Ptl „., 4 aj (^lil iflj^laJI 3 OjLaJI jvAjpuJl3 d\j$\ J—J5J 

4 Jj*aJ\ JUbl^ ■ Jw)l Jjul> 3^ ^-A^b^xll j^AJ 9 c J i jrOtlJ Ld JJL& . 4 JLcJU LjlpJI 4 $J Ju3 
ujJlpo AJjLsJI ibjlAJI jl ^ol^JI jjo .iolSJJ b^lpJl3 b^lAJI 4 ^Ju J 5 Jt» j^sCj 

JSLwi3 « 4 jjyu 6 Ju 4 > JaJuJ .o^L>JlU dJU^ 41*1 <»1^j jljAlutb 

4 a *.*5 4 SJ-a< bblpJI 4 SbJt »3 iol£JU LjlpJI dliltf .jlttJl lya.A£l.uO ^lt! iolaJLl! 

ibjlpJI 3^*2 (^lll ^_& jQ3o jla Lyaju l^ 5 ^lfrla 3 jl 3J_03 iOltluj^t j_o 

.4JA5JI 

** 


j^lajJI i iliUAI jkliU 61s iaaa jljlaJI Jb Ijuj, J a. .ami il 

jjo ajif- (j-0 i_JLb dljJip- 4_wlji (3 .4p-iUb rtLfrl*) loJLLe- LojI jliaj 

1 ^ 3 IS .Misudl j (pjJI ^sjj uid^j « . .> td^o Li 0}1 l^w^uio jl ^bJI 

1 <U>ISU,I b^lpJI (_^JI jbLLLI O^bl <«Liat» ^ ~ ■ ■ ■ j 


dhJ ibUo j d.la»)l 4b,jloJI jLiJ <LJT Jl Sjruiu# Jjuljz* Usbio bbWI 
iolSLtl b^leJI JU 0533«3 ^1 pbajJI .1^1 . (19) jljlflJI j 

•• M 

j^l 4-wo^lt^II SjJljJb L>Ld4 (^£.Jl> 3 JJI 3 <JUo^II Jj^b jSjillI jjo £ 3-0 j^ Lajl 

«b^Q 4 *> j-0 4 jfl 9 j 1 j ISLo|j 


3 Juj 31 4_ sUj jA I^LdcJIjv_U 1 I 3 io'^LU OlsJ cAIigp jlJ Uj-o 


Oljl^tb 4.J.S.vll la. *ly?Jt3 4 rJLH ^Icxj yJI ptojJI O^L-^y jl 

H «• ^ 

dllj^l3 OjS'IjJI jo JplAlll ^ JlcXsjj Jlly i)jia9 4_oL> 

.iJLAsJl 4jajUJl3 
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gludJI U 93 


<4 Itp oo 

^ i .J93P1L0 4 ^j 1 <+*1a ^fluj ^Jtxsl 

OloSWI 3^ti JLjpJt 4i*b 


g^lpl ^ u&Aj $Lo jS^3 . ( ji„,.,.^a.l 3 SjIa)I 

.iA-tf 4_jIa i 4&> J-^aj 4J&1 ^-Ja j] 

*• «» 

4 iJa ^ ^ jJWI ^bl£JI <333} V-*—S\) j£-JL>3 

^3 -ij^b 4 — utLuA&l jLJa JLAAJ3 .^LoJI (jja 


6^*3 -Lt^L-^ J1 3^5StJI <3^ jb*J J^_PO 


,^f.L^] i?ul 5 L^jJb 13^^ <$ 


*-* 1 i » ip* ob b i. a > ^jid^o ^3 .*vin 

34 *r ^ 3 i 3^ ‘S^aL-«^ Jx- 


4x9 Jj>^ 3 uBLo ^3 ^tw^)t 3 cp^JS# ^ ^ cGPS 

L 5 ySJ .jJ>T P^i jlSLi) J^_jJLPO 5 

<5jU C 414 rtf 4 »*l> jjO Jjjfc tjS J3_^*ii3jJ( 

p^ 3 ^ (jr^jllJI (j^l—Jb j-w^Jt Lu^SL-^ 19 q3 <3 

«* 

jl 4 $llfl japtiJI gJaI ««> 

«• 

O^Loi Jj i<—«*ilb 4 j&L*jI 3 ! JLpJI 4_ss§ 3 * 

♦T 

ilbtiil j^laJI 3 I JjLw^I villi* ^3 <L^9jjzj 

.(^«4»uxfij 4xi>33 




(3 U3“4 jIxH < 5 —litj» 

o] Ulp 4 &e tel* \jXi*a v-ifcSn 

«4mJu J$p- J 3 Ja 





gjbdJI U-OJI 


{jDjso it O )U :\s$}\a ObjJilll j-o J^l < < *tl 3'^‘hl ^—f J 

^ ISJ :Oj^Jqfy- j^ 5 l ObjffXll q-o JLxJI j h .wtl qSJ .tlS^o 4 x 3 fit) £^03) Ualaga 

.OjfuJ 4tji <| 03 $^ <dOii 4x^3 SaU^I 4 pj> j5j 
Jji Jl Jail tulajtfo .1—^30 jtlia J jL_Ai>^) ^Jsulo J 

j\P 4 ,fllala J jx*o 3 j! 3 —k ja>j^tl .gxPuoJI clpuiH j l— U i L j Ljlip-j J 

tu5J t<w 93 ^SL 0 Jp ibjt^ J 3 ^ ibJb* 3 I SjJj Jl ( 3 iJab Uj .L) 4 d 3 j*A 

J5 3 Juj U jlcjvk >3 5 j 3 ixfra OU-^ 31 —uuj 4 S J a la Jl llbl> UJ attla 4*>b 
ibjL> LijJ J 3 S 0 43 ‘V 4 -^ 0 &° $ Uj 3 3JL»v> (J .iGUia 3 Lj^ U 
J_*>a 4 43 UiSJ ijpjStl Js> bjjv ^3 cl^Lutflij qo 6 -° 45 tdl 
,41>jIpJI Jl 5jUl tfb 4dilft Js- Jy> ^ J5 4A03 0 U 33 <U 45aL*a J 

iblpeJI J UjISIj^ 4x1ap ik>jli> 3I laU^J ibjU- qH SSilsJI 134pLu 
«ilajlpJI J» ^^4j 4 JLaP jLa— <£j ^Luoll J J3^JI {S^l ^ 

O^ < ( * ) « 6 lpoill 4 j 4 o 6 » l 4>bj q_* ^Ua^dl IIa jL> .(Bending the map) 

^ 4 ) Jlzxj (^1 OljLJu^II qa 4 LJU 1 4Ja— 1 J 3 J ^£>liblpol Jp 0 3 .^ UlU >»j 

Jp la jlSJa (3 03^3 J3^uSlilU 63IJ 43 .Jl*— mJI 4 jI 4 j 4 IP ibjlp- ijs- 

1 

dJj J^kS J IftijJubL-ij jaiiae- lyixxAJ jl '—JLic- O^laoi .OyloJI 

.ULuuO UaIaJ 43iUJI 0415 5 ) ibjlpJI J l^Jl jl*«-U 

^ib ^1 jiSo^ti jisol 4 p-i ib>ipji J 3 ciiuj g^i34 4JT jiSo^ti 

c 4 bjlpJI 1° olSla ^3 4j1 4jIJu1I j 3 4jIxJI ql***J^tl 4 Axxj Wj .4jUI qlo*J^tl 

U oi .iowjufi 3J-3 il 4J5P- ftU_J&)l jSJ 

•* 

UJ . 4 US ^>**5^ Jl Jri—«t3 ^1 1$15 JjitjJI iLklpOa <^xPu^JI 3 A IL—«xa Odfosu 

4j 1 LlfiiS j 5 tla 4iJ .4—bjlpJI ^Js- ^ 3 !^ 4j?cb J34x> qP 4jllll jOPt—«£JI qt_ 10 J 
43ul13 < 4 PxApJI 6J1A JaLxIj 4 j 5 J 13 ^m J3413JI ^jpo .J3JJPJI Jl J^3 

lio j| l^i iiljJa ^1 ibpJJI jb 0§ qSJ <033)1 qa5W qx&ll Uj .Jli> 

** M ** 

.dU 5 slj3 ‘. ■; - II ^Isu “ 


.[jy^l] .40-^11 Oljlft -3 ^UJI Oljl 4 « CM u E "'* 5 a^Uj iibj :Orienteering (*) 
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eiuoJi ite 


$ ^ 4_>Ulja|3 dilajb j1 <GLJI Jl^pJI <iijJj at—oci 

£* djlS'lji] .jjietdl OljL-il <bl*a ^ ditlxJI £\ys J -j ij . 4 JL 93 I 

i> OLaS jaju .(Finght or Flight) «o>aI 3 I £jLs» JSLi <jb J*i aj 
alfiltill jaixAll jaijj .(-JaJI objbs alajj g’LojJI jJbjjaVl 

JoAS <jSJ cCjl m» JJ dj a^ju—w djl .Ifllao olool j Lo^aoca <£Lo 4 _iL 

5-3 .yjkoXI 4 a* Jib J 1 j ^ J^t JU 5 P-I ^ jtft je^aJ 

.*u5l »!£% J« w o i) lilla 

53JI lifc ,Ja l 3lk> ^JJI gJia*ail 3* (Woods Shock) «Obl*JI 4 _j»juj» 

f 

05 GbbJI iaXtf 0^3 .gJlb Ajt jaou-iJI i*Jlja| Ja jb ^1 ^JLaJI 0^34 
0I3 < 3 * Lr^fJ jl 5 _JLoJI j n t > ' . A ll JbiVl j-a Cilipoj JJ (3^34 


LfJ -4il9 ciiflo JS <^adl £ 5 jjRa 9 Ijb Jatij jt£ .JjaU JaLtJj JiiJj 
<jS] £bb J| JaAS £a$j IdA j£J <3Ap*u Jiib £ 41^ jt gSLaJI jab-ill 


.lssla3 lib dhano aJL« 3 J3a b° * 12 JI JJ3 


U®>**i •GbbJI i-o,i *9 jb t£>bl 5L03I j gjLall ^a J_IaJI Sjb Go_e>J 
5* JlyjJI JaI*Sj b «43 .Jlball £bbJI OljjSbi «iob < jsjLJaJI 
oLs^l Ja jjlS i .Ajihll abo^l J AAbjl Jb Jiileu jl jLkll Js. .ab&l 45U5 

M ** % 34 

0^-$3 ‘L^i^ J^-^J ^l—JI Jo.aH i CcAdO^ lo5 i5lj^l JSiljJI Ja*j it 


g^LwaJI (^Ipo jl j—SL* .^Jjj ^^5-ajJl3 ^ 3^1 oLjpu^II \jusr j^jUaJI Jl. ,flflj jl 

4jL jLJkll 


* . > 


(Break - off) «^LbjVI» ayslis ^jUktl ^jJ JLAaJI 
(jjjLUJ IJb 11 a odoo . (jojSlI (j—fr ^_^>3 < 5 pUaJI j^.3 a j . -u> jx. J^ialo 

.4S>Aj J 9 SII Ojdoo tSjflo il LaJUfi. iob 4L3I9 Oibj J 4aa>LA Oblijjl Jb 


♦ 

riS 


<i b^sj 0 -JI 3 (wiwijet) Ca_jpo 3 J 3 i-iSJI dliA JL-ijU 
^1)3^*^ dZ&Sjlol ^ OluLo)ll ^tlp. JaOllI .Utc «L-fl5L>-»3 «jSLo» 

J!>L> 3 ^. V “ < p ^ • ( 2 ) 3e—4JJPCA jdO iaiSJl CJJb 


ijpu 3 A 3 «<JJWI 3 ! >tyi jL-aj)» JJ^» 5/IJJI JJ 4ilpJI 6J^ («) 

^>*^1 ^3!^ ijjL-t iiAjJJ «frU_Jj|» d^3_^3^ « u *iijJI» yb 5 j Lu —am ^jjl l^> j U?" ,*. l 

•b^l] .U>^3^33 
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gjUdll OoJI 


Js. J Ujpo y gila g*l» <>* 1*31 .«C*PO$i 9 » ^ 4Ao-}> Oibli- 

JU"j , 4 lftfr >aa< JIiIIjj <<uoUI 5 P 0 jLwJU iij*i o<*Aj 5 a& I< « s ^ 5 ! 

gyi> ^III jlpJI iaS Uul >~£ Ja-)J .« 0 $* tjis- (^bleJI oloobll j j-sx^i 
Jju .i-MuUI J} &a$*JI ij £<*i> dJi g «3 , 0 * 0053^1 iijtv (il *£3 yx-JI 

y^jl yo 4 j>jJl) jffiw) 4j[9 4 u*oLJI 


qutjLoll (jdloubVl d$L* 

.yfc S-LuoJI illo- jj J ■■■ & UjLj> isJaiVl J$ 0 - JoJjJI (iJbllj lo IgiS 

•» ^ 

<q^5llJI iibo^l J—pb <3 jJlc*i! 1 gJrti—« * *> bl U-uu>3 .4p$lll iJT J J—^ 

Jblp Caa^IjJ ^1 OL&^JjlU ijOLJ^ (j*A jy <a*lll (j^axj jJp J^opJI bu£-f 4 -j1 jS> 

J$p OULJI 03& jl iljJI J 6-® 3^ J3P qy— 

OUaJLaJI J} U japJti ^C- LoJlP ijZJ ,4Lx— u±a qvsjbJJI ^lill 

fl)I 05_JulH,l L pj*2± jl ( > SLoj|3 v1*po <Ll1a£ 3 ~^ 

SUb^ d*PuJI 3J ,lal&o fldpu—*»I U3^£ l-^J 3 


.Juosl JSL*o vlxpuJI jjlc- jjiSjfdl 4 Jl5L ^ .4 4 4a 9 <j3U? japvuJ J^iptU 

ObL> —a jr^Slli) (j^UJI J3 —p* ObLJI J^l3§ j*—Si i5^ > l 

ojlpLouJLI 2002 fbdl i Iju ^ JJI3 < (4) (ISRID) JIWI M 2Q»j 

1 T * 7 T 

^ill (jpL?uw»^ll L^pdii iuL^p-j jrSLf pLiu} 3 

*• 

japutJI 4 j Jgl ^;»3 ^^.uLoJaJI^ 4 aA 1 pJI 3 j-«J) <I ^Lr» *A 

quj^s tJLai^l 3 *13^3 6^ Jl gSbill <jap-} jtumj .Sj^Lo 05IJ jl J £ 

J^Jpl dsLuja (33b*< Lffj ( ^3> 3t0 2^3^° ^ 

.dJbjSi Jl 3IL0 

jopJi J3S3JI JUipI ^ ili>[3 uxpo &jB Jj icaJb oU^LstU jS) 

ibjlp M3I Slfl3^ll3 lUpwJI i5iL>^ J .dljJLQ 4 a 1 ou» J to 

l^qiAs .b^p^ djlii! (jopjwJI 4*9 ^33 j*" 2^3 ^ IajS^o J 3 ^j 

4 jIJu)I Jl ^LauJb 4 jU )1 japJuJI J3^^ JUXpI ibjWI 



SAR: Search - and - Rescue. 
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eludJ! (J<P 

OJ54AJ ISRID £3OliLuJI Ji—C-I3S Oj^iaj Ol^JL^uJI JM_£> 

lx JJ 0 >JUi SLoJI go £jj*xll 0^1 L> Jjlpu IJu* jl gx ^XgJI Jx. .OJblglx 

4lxlpti»l OlSj v a l il (^aJssJuq JjHj 4j|fi t^JjCLx 4 -uobj O^^Iaa 4jI 3 Juj 

^1 aixIPcU g9l>tli cg^llIJ 

j\ —uJI» Jj 4jIj gflPu —mt <JgvalJ £fSl$jJI Ja—aul Jl>1 

.^-jii-uix Ja^ £ U 4iLu> gapuiJI jwj jS ^1 $mS- jr^-w j .(Random Walk) 

jrs « « ll ^05 Ojx Lulj) Jtx 4j!blpul jJds (^dltajul dJaAJ 

<4&Uajl 4laflj JiC- gOPt—iJI { Js> j^istU i)Ulp-l gSI^AI j*Sl g[s ijl^. J 4 tr.ll 

.ci^il J 3 jx gx g*«£> I 4 J 4*lx j$fcJl gSLf <^l iSJalll gSJ 



^ju jxipijl £$ 3 !! 



4iaib gx JI 39 JJ 4ix29&4) oJ£ J a * 4 **j gl^ ^*e- jju* ^ :(«o »93 «I»9) -* jfl 

.gxjil go »Ja*j dldp 4$^Uail 
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gjlidJi yjoJi 


3 SJ ,tjbL) US' LSl^ JoP jrs_oJI J1 05^U)I jdlpt—iSlI Juoju jSyi 

ij opI— «J ol OilUip^U o&~c lAaS < K « 44 * ) ^i^AiS ».UQ.a ^ — uJI 

^jSCa jL uujQ <jlp 4 jIj jflPt A 4 xlSJl 491 4 44, iI 03SJ ol 0^? 

o£c ^JJI oKJll J1 iljjl 4kn3 <>* 5^UI ak^dU isL-UI ^ <Iju> 

^tjJI 4 j] Jo>3 < 43 Ij iUo asu 4 -oiljO (3 j£ <t>) 5 jMa 9 4*9 4 *Jp J3*xJ! 

jjj 3 Jo* <^P ^3^9 < JLaI 8 J 3 LL) 4 *iS 49Looa J ru » 3 ?U 3 U 1 ** * ® 6 -0 

JUI^I (9) JSLiJI . ( 5 ) S>* >T1—4*9 ( 3 ^ 3 * ^1 aJriJI ^ Jans JLU 

.4pLw jjjpjjl Jisuj «SJL 0 -I 3 ic-Lo» Osu LlSI^Jux- jmJI> ^ib jopcJu J 3 *xjl 

Biased Random) jUtill ^I^Asdl jrv—oJI <^poj jy .Jl oJ 

ajl^ jmJI (3 Oljr^ill ol 6* fM «*JWI 3 -( 10 J£-iJI) (Walk 
Ju>-1 .ji>Sll 03 O to oleol <3 ^L_*l9 J fipr ■■ A ll g903 09 JaI^I jOJU ol* (l$*JLpl 3 


(OJlpco jl_«*uo ,Jp JpliaJI (JLp jopi-AJI fjuo 3) .j*-^** 0 ^ 3^3 3 * 

4pl 0 .( 344 ) |Jq ^xAi) ^JaUuo *u * jOaJO 4lstpu 4 *j^LpJL1 jjOjL—*u JU g90JI ul 

(Jq ^1 (3 ilb^l 3! ^jjoLugiilS^ ^J^xXU 0-0 .S( ^1 oiiS 

dt* J 3 SL) 09 .Cj^q U*9 ( 30 ^ 3 ^ danJI Uoj 6 ^ 1 p 1 j£Sl 3 opt*»o 

ipu-aiJI IjrdS *Udl 3 JL>jJI jSJfia :a^l JnJ J 1 J30^ J ^ 1 i ^ 

Jp ml fcLU jb^ ^U)b it^Ul ^ 3 l»UJU 3 —po i 3 4 j 0 oiflll! 

JiAft j (3^ ‘biul 41 *^ 11 ^9(3X1 4 nJaJuo ^0)3!) jIpcLo ^^JoP jrv 4 4) ^3 «oljOpu-t( 



j\sj (p! <&Uxa 40L*o 4 ^*a*44oe Ja9u jnm »< H Jniij) jruo ^ :jLuoil J| ( 10 ) 

(3I340P jrv—o) ^ I^CO-JI (J| .L 3)3 40P i5>^l ^>® 4 aIpu) ^a? „,* Japt| el^ot*>3 4&I0OI 

.0>)3 dloJl jr^oJI jo»lOJ) ^05 jl 4<o A gb JjLjI jJjxIa <^3?’9 cU)3») j)®**® 
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eLuaJIJ<p 


ajuto-yi 


e .5 r 


0.25 




Ul4JO|gi>6>T 



<> aiuu 

(J*0 


oIa ^ *ja 0CU jg—ui ^ SjOaju 3 S hu ^ 43 U Jy*il JaZmII :(H) 

• J&l ^U 3 jVI JUp ojjjJIj Olljkll gSJ Uju cil 3 Jp J501HI ly aiUJI 


3-^ OJA JLpL«J jl jSU; .ilsXJI 4Jaflj 3 jr\__sj 


.diLjfc Q JX-LtulU 33^ (jl 1 fl (diuGJt} tial*\'.A 


US' 03fc3UII -£**i OIj L .huII J3S0 to Ijiij gSI^JI 3 

‘LfcS M 4 jLp 3 4 JbjJo 3** U JOPCW J3U0 LoJuP illx>* 

—£&! 3^ *LolS Jp JoUpJI J 3I—*>3 3I <L) *4JX-Jtj| 303 


<|j^ g 3 l—w IJjs> -. 4 —<* 3 j j3Jl» jl Ulp 4 J&* laiJLo Ijjajo v-aIp^I 3 

4 -m*aj jlSLU 3 Ja£- 3 —“*3 dbL Jiaigj ijl 3JLJJ |ju> jwa <uSU 

. jru*xil 3 ° OIpL OJLP Jlrj 

jLua 30 *Yj>] 3 Jl^pdJI 3 oj^ 3 63—**^ 2001 >»5iSl (J 

4 $°° < 0 ^ 4 ltaP 3 5 jrwaS 4JL0J 4 jI ^Js* IJl> lo .b^-tti^Luo Lbj 3 3I3 3b 

>) 5 JI o^b Jl jry*JI JJ§5 < J^UI 3 Sjrvou JJP <al 3 <jl Jlrj .cloJI Jp gjj*? JJ 
urf$io\ joSj . 4 Jlj Ojruso Jl JL03 qupLw iliJI <3 Jl3Ptlll Juu . JllJI ^3-JI 3 

3 £Uo 4jbS 3 Ijp> Luij^p 3 jIp 

<£n . 4 PlLU <jLip^I| J^b> 3° ftU-U £0^)3 3 , >* c -^Ua .b^ljj 

Pose) J3J 0jru?o 3 ° J /^1 Jl ul ^ V 4Jb3laJI is Lull 6Jufc jJaS Jlsu 

dl*&\ 30 I4J ^0^33 3JI iflj^Jail cfiLU ojuk J3P- U viUiA .(Lake 

•* *• 

*LaJj^ dj 4S5JL 
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gjbdJI QjaJI 


I jjb (jl ^pu 43Jjco ^ t >tjUw^MI j| 4jSJ <o* jSlztl j gh i.trti) ^ 

.^Iwoll ^ IaTj t^ill oLoJL) lop* I^IAa Iju - jUaP^II o* 0 ^* 3 ^ - a^AAI 
4jj-£> ^3 <o$ja«JI IdJkPtA «aIU J1 jJalj .SjtvpsJI >Pti \$j P’1 Gl^lap- S*AP Ip-L 
,4}Jjto JK "‘j| 4 aC. 1 * A ^)IS 4LaJbP .^LLlCLp 4Ja AJ U 3 I «0)lni djUjjJoj o*^ 


4-3 CuS ^ jJt toU? 43li (^ bl SjjPwJi l$3j» «^-um-a. U b» 

.«!o£ApLi4J Ju-0 


.lop 03 PJU 0 O^l 4»>! .dA.wfcP ^ 0*^11 4j—&J tj-J 

qCtplaJI J^L>- dJpjJI JIp^SH U-pc^aa IajU j^ill iL^Jai! 4A1 * *ll ^ j5viu U*up 

bUU d^N lWi i ^Uai Jj 43^1 p 1 4a. „Mt\$ dyb jLma «ojOuupLl! 

4JUIS0 03&I j-dipvL> v1*ap- ^- & la)l JLpJI ^l$l 0-0 ULs 4 aAj Ija j] .loU 


{ jaj 0 j\ _ 0,0 J 4-Jp ^SLp JuaJ .I 4 J -0 gj^xL) JAus dliA o^i ‘^Ltf *4^ A 3 J—p 

.ijlall Jblp- 4 ap^*p y\$$ 

05 -ua*p- <jIp Jsp Ij^p- 1 .ObtaJI 4 -oJup 03 JLP* *Jl> <J| LojI v-Qi p ^JI IJA j\ —Aj 


.4 -oj?up Aapo dJLaP JtA> 


jjo ^3opJI Ip- q^3b <j*\j] <jp gjLpJt <3 O^Ip-^J! ObbS ^ b .g 

Ij£p1 OjCpI .lo ik& £ 4 aLpV( ^ 33 ^ J1 03^3*i ^ApJ JaA* ?4&>J3 

j-o o^* 3 ^ OV j£p*I •05*^’^ Jt* <> j^l $ ^S^d)\ SjSLaJI 

tf>j 3 t)\ IA4J Qgtpu J&l o-o bJLP O^Jipl— 4 *uoj UUl 0 ^ 3 3 ^ o^^° 

^ dK^AAA 4a—wl3 ilp ^3 o^l^-&l J^>3 . (7) i^bc^ ^3^ 



4/aI t) 3 * t >^3 W 5*31# ^ 44 iauA ^ 4313 jasci ji « > o v 3 d^* "( 1 ^) J^—All 

.dbuill 
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eixjojiLhp 


4*»**)1 O^S •<!£** dlpul £ Ijjru-oJ jt ^L* l-xlk$ c^jIp 
>&kj US Olj-a 6JLP ^—*xfljt Ijjta <5 jl^ojo ^SjJo Cx3lS — A 

J$k i ^A3hp*l JJ Jj\3* $ jjuJI JJ JLlU f oil oLJj^ 0>p .(12) JSLJDI &> 
.AP Is o . (8) j L a J l JJ ^1 i£AuJI J| ^UaZ>b 03jy»i jjpIdiJ&II J»*j JufiJI 
t^iJI glojJI *I)p 4 ^ gxpuaJI ^Sly JJ $yo 1* j V-.4A BiiXill ^jl 6 £JL£>LmU&3 ^ 

•JUJI Ju9bxx»> <j£APiZfl 4 xLqP (J JpLuJ 

JS\ ISRID Jl 4JT JaSi quw Jl JbeoJI fli-Adl jmJI Ja*j 

^Ulr>-I jSS^/l g—9$XI O 5 S 0 UjLa .gS^jbJI \jo\sx. —Jijj! (v3A^llU jruJkSo Ij^Jsu 

jruuJI ^ US' c4x9 JlS-o ^p-T JJ 0)1^1 djbJI jocxAil Jp j$i*JLJ 

gi^xuJI j9$1j US CA 3 JI JA 31 C)3lUl*-3H ibjlp- jl jr*P JxumaJI JI 5 A 3 JI 
0<Ap&) IJ-& J|9 cISRID J ^j4*x)j ^kx£ 3^3 <j£—*«->^S UumPOJ .k* ,4« 4 11 

J5j* J" &3j** ikoi J| Ip^p-J iJUl/311 J| 03^i jdlpc-JS&fl $ 
Jp SjJs jSSl ISRID ^<3 If / 9 H ** ** \ 41) 15 03IUi^3ll ikjlp- Jjtoo U^> <Cx9^)I 

*2^-^ O - ® ^kLj 4 x *.> a l^j^l 4 JxmxJI j^uuJ) ^ 3 Lf ^xilll 


d$L>$ otwAdutf 

Q3&3*-> jpLoJ&I jSl SUu^lj klxc^JI OLJLoP J 43ll)l 4 x. agu 49 jXa JLpLuJ 
lU^3 dl^ 3 j 5 j[J—^ O^^Uil J-t£j 9 , 4 JuULo J^kj < 4 illxC*A uL-m>!iI 

SUk^JI^ Cx^J! uU ^ Jp ^sxlj jjjjJI (jplpvSSlI 4xjLmJI jfua^S^ 


C^UJI (jglg y A sti 4 sjL m wJI CjL«^)P r <t*H (jflLSL) Uib OlP^-JI ^JooJ 


(ifciJ^LaJI J| iJlx/l Jutf Jjo) IJL^ j\iX jC JUkl 


<to c^Aij 4 -w^LuJI J| ioliJI q. mm M t i yA sJLikyi oLi}l Ca* «S*1j <jl jAiptJtl <j-o 

4k5i >■! jP )Juju JlaiiVI —u*j 31 ,^33t5lp 3 I ^jSjuo) Jp (^LoaIjj 

S| c^JbJPx) 4p'ljil ^jP Cx^x)! J ^j-o *A>S «Ux^ 

.4x9 jlkl53lU c<jJ g95A jP U5^ 
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gjUill liiJI 

(5 j£j£> iJli/l JJ qm* Cy*) jS] Jb&l 

<LLftP JlS Jlflla^ll $ j-«JI olft> 65 S 3 jl j£-$ 

S^UJ 3 ! (dloo^ll (Jx- iiaSlpJU Gljlfcxs (jit Jju I^Lapo ^ ^iSJ <^J 

J iyla Gljl uoq J jj) **.*3 <G$oJI IjJ ^jt ocfi)J j &s 

.BU l>J J5^xJI Jrpo U-o jb&l jj JJ J3-O3U ^JLo il^loua 

aj^ij 05 ) 1^1 

1 U 4 i LaJJx- dloo^ll 05 JloAj 3I JoljJaJl jl _ 5 T is^LoJtb bL^-l jlaIj 

•4 ^ 

Japu ajuyi j* J Gto^U- ^3*0 il jSJaJuo ^3^0 jaa 

j 3 -T UjJL* 1>5 <&LlaHj ^JLt (jU- 03^3 3I ibjb> 5 dU- ^Jua Ju>l3 

4 .L o<3 dlllg ^ OS lift. Gopu laJuf-3 .l^J is- JjjlL>3 4 —1.5.JI j£- j—o 

jLII jx- Lfj3 «ali* 3 yi ii>«X 


j3^Luo)I 

LoJULC' 3 .Gbl^^pJI jl5T ^Js- jj j5jjo Julj-bJI g'Ljjf (3 bJlt <j3^LwaII 

. 03 -^ 3 !) djl^jJ! (3^ ^ix»l j3“3 ^jM^ 3 J JlAAj bJLc- (J 3 *«Jj <00>jlH>l 3 03 ^ a '^ ' i 

JJ JUl&ll Ji5t>3 .OJuju jSl^o (J Oj)>b (Jfr J 3 ixJJ <jOj&}\ J^asl J3^3 Lo UU 3 

♦lft>33zla^ (^l)l G Is Lull <3 UIp- (j3ilapo dlllft. 

V* ** 


vipJb j$jlaJ,l 

(3 l_)L> l«5 J^. ««>3 <(Dementia) ^s^pdb 03 .., >L<xU ^ 3 ®*^ 

Uj .f&hjo I 3 IG OS I 3 XJ jl 03 i j* (^ 2 ^- 3 I iaxJtjfGl 03^ j^° <GblxJI 

.Q^uu'pJI j\*wJ I 4dj b3j^j Jl (3*^3£ < j jQ L) j - ® GJias 

^ ♦♦ 

j^iils*-jitlj ( 4 Jj^lall Olil m 3 >\ $oJjZa : 5 juJ it O^IU *s>-l litLifc 



«> ^ JJLill Sja-SJUll iiliJI Jiff .ji-to-iUI <J&3 jho-loj .g-JU) 

.aiscOi J>Lu<=yi 

JLuol 3 500) jjiSL) Jtsul 4 fll_uuO (Jff ic-yasxjsS qJl^pJI (jU- jSju 

SjS'IJJI jlJiflS blpuo (jja ^ 4 ) ^S^jSA jSyJ _^!>I jj-o (Cj^IoJI j-a 4 _ 5 UI J 75 ij 
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gludJI ijqz 



ijliJ iiaAi ijA <Jjj£Jb JuLoi) JjiL.aU Qlil. «**U :( 13 ) JSL-AJI 

Uli iJ>Jb J^iboil Op^j .jrU^ J4 CUU *tj <4J jfcu £JJI Jl&ll J1 (*+** 

a;ja jj a-—*ub j*iAi jjjj .jjiuui j* h\jj\ jj Vj iI jisb> ^ 

•sJ^Jb jubooU t^bLo JlAJpVl Jj 3 * » <<Hj jSLVl jjjjj Ljuj <JjiLoU 

J** Jlw^O^WI J*4^UI<|75 jULoll JLib^l 3 I 

4^^AivUI iISRID oLjLj Cya s^ltl jjjslJI (13) JSLjSJI Jw . (I »(J_p-b 

.L^)ljU>3 JjIPj-OPtil 45^£> Jo JU>t JuP <iojP O^u-J 

^Lcoil SlffbJI 

J^jlzll ^JajLo ^JLpu— uo jlitioJI <c9^pJIj JoLa-U LIpuoJI *bi 2 __tt>lj 

isJalll i ilaAJ Jbl £i_«J CJL& C^L* £ jjfclpu .51 pUU OLp^IjL-J Sjo_p 

4x4*—«£j) 4 pcjuoJI J 3 jSsil> jLp-Vl jorj (J Sjup- i> 3 j { Js. J 3 ^o rll 

! jjb <>. i cpLo J 3 J t > j^Ip- j^isU jJLptitl Jq ,,.4<>1 jtv << 4)1 (3 i 

•L° 3 ^ if l*iA . 4 J 3 &LU ^J^LiXI Jl J 3 J 05 U 
0 -° Slpuil i^ipco (J LSJjb 3 —oo 4 p» 3 a ^Ip ifljuo (14) J5L_JJI jflLi 
(3 Ol)l 3 : u>JI J —3 Lajl ^vApu— uO <l33jao jl—u^o Jp JI 3 P- .^La,AI1 

JI^pJI tlap-l 3 ) .ftloJJ LJLb lkjl—uuo Jp Oljl^ApJI (lo iLftj J . 4 _JiixLU 

«* 

jL*Al l»iA «d)jJ l a y l«9j0tAJL44J <0^9 (Jl^pdll jl ■■■ n «4 * U>^ ,. l*lj t-tll J 1 ... rt 
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gjLdJI Q-flJ! 

* 

jllpo 3 Jo IjJaJI y\ ^Alpu - - alM jJu^xo J| jLu-U £*3 .1* 43lauj 

is^aw (J^—**J! jjo J3S0 ^ Jl 3 « 4 jIap 1 JI3P1JI ^35^ . JotflJ U *3 JI3—pJI 

4jt iilj Jo L 0 JJL &3 .JLjljJaJI jL maa Oja 1 jJ jl—«*JU 

< JyfcU jl5L> 6 J 3 AA—«/ IJufe (ji IjlOlJLQ <4 * 0^11 Ji J (3 ^L*jl Jj—-fij 

.UU IxjL^ Lb Jut v*ua^ jruS ^ALLaua 3 J 3 »Apt)l 0 ^ > b fl 3 



ji\ JI39JI £J0 .£»JLb JI50J C&Jub 390 49-30 ^jyOJ :( 14 ) JSL-^JI 

■gflJwUmft ^ jluuo £U*£ ^ <5 Jjjb 


<4 . J03I—U CaaS^IjI) 3 >LoJl 3 LtLi? tjolid 0 - 4 j ^3 <3^^ 4 oI*Jj 3 

i *% *• ^ ** 


La 35 j^o 5JlP JLol Jot) U^aSj^j {J ^ ^£3 gklwl 

4 jji£u pjjuuft (3 wXx> <j£oJ ^ J3^ sA,■ J3IJ 

dJLpo^il oUl ^^ juJlpolI ^IsL-mJI ^)->o ijJLa j isu L^ 

l^jJKfc jJU£JJ Jo5]^ <*->33! 4-0I35JJ .L^aaPuJ *jl 4 jOJ?cAII V-aSIjJU fjs- CuPO 
3>o 143*33*3 4 *t 33 JI 6J_ft) O30 |^lt C»^ 3«3 13*^1 i iS^c* clj— j> 6* L-Aa^ 


lit Lb to Jut qulliJIj) ^ 3 J CyA^ .iaJaitl dJj 3 ^ Cuol <JL>J^x3 OM 3 P- 8 Jit 


Jj>JLo L 4 ) 


I jub jl juJuilatA tiol^sJI O3-0 oL_£>ob ll 3 JLP- y>\ —M<aJ! 3 


.J03I**; CuS^iiU 3 4 j*j 1 jlsjipo LslS Jlos 4fl*SoJI 33 .SIpuJI <0 ^3 <*LujU 

•% 
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gluill Ug3 


jrouLaJI AjjJ 8 ) qv _u*jLJI ^lo*_-J&)l 3 ^jijUail *L£l—*ub 

.aiSL-SJLI ^jjO pJbJlXL -«# ^ Q 3 JLflXnj ilac> AjAjJI juIj .AUaS I 3 —Ao <jl 

jastj JxA <Ju^o . 4 S 3 ^jtU vjiLjL*^l! (JA AAP ijajO gjQJ ^ 3 lsyvaj jl 3 Jl— u 
3 PO (Jp 4 J 3 LPCO (3 03 ^^l I^oJLPcILmaJ ^lll djuLiJI OLiX^ljfL_*i* 8 )l 

<^JLt ArJ jjdlptw^I 4 j 8 bliL& jj 6 OLpujIjfUf^ll 0 JU 4 > ^r.*.U..,..*»l . ( 13 ) 6 U^I 3 J 

njpoljl jj# 4 ijM £l$j 1 Jl C~j )3 

Lxjl^JLt jpALU klxxE?’ cJxlmmJI ^I^JuaII jruuJI Ij^iS jiLiiJI 

.JaoJI I Jut Uli i^jjdl j- <3 JUfcill eA .byb Uj> 

.if^U J 3403 D jjl 3 I jl-.wifl £l* 3 l Iaa JaJuj c jl - 4 . ua ^^Lp (JjHaJI 

Jsl lib 3 b 4 jJaj U 3 ! I 3 AA 3 I <U SAjjb 3 SI jjLoJI j<a 3 «_JLll j—* 1 > 

. 4 J 3 &L 0 4 Ak Lo Jj dj 15 ^ 5 ^ 43 I Ijlqiao LjA^j 

\ 

J 9 IA 9 JI 3 Jiblll &IpoI AjApo ^joocmJI g JaluO lo AiP : 61 po 8 )I < u *p" JiLluJI 

4 sLoJ» jLu» 3 ) 4 j 1 4 j|s tdJL^^-JlS 01 * 38)1 Aj ApCcJ 4 .L. <^3 ^!ap*I— oib 4 jJp 

6 Jufc ol Jl jt^-uaj .JujLo ^JIp 4 jI$a)I 3 jou_**> 4 j[s Ap -13 6 b* 3 l (J 

(3 Jlftl&l! <JIp 83 fl) jop«—£JI jSJj U UIP 3 .i)bzi 03^3 to IjAb iiPcJlj*—*> 8)1 

Apo Ad 08 )b> 33 «yj C*fl«b ol 03 ^ j^ ^jl— j^so j^L-o 

.b\H\ J jtfl Jfc «3 AS ^A 3 
4 «* ** 


Jla OULoaU Lua AjApu £—jLaJt <jai*e_«£JI J3IP0 ja OtAP Ap*1 

(JLp 3! iallpoo 03JA 3! jbT jl_<«uQ (JaIIj < 4 xIp 4 bsb>c-U 3 

jlS li| L oyc&- cilbtS 03.S0 AS iflJjbJI 6Jub <jl J-ufc (^Aj .is—0/3!^ OlsLujo 

, 4 JLo ^ikul ^ jJI 0 ^ 5 sJJ 1 %b t u a /> 

l^JJ d$j0$i\ <H 5 U* dJaoj ^It! J^JLuIj 3I 4 Jj 3P0 japs_<£J! _«u :i|3>tl 3^3b3 


03^3 .4Juo ^ 3 jJ>JJ bsj£>l 3 IAAJuq Ajpo (jt J-ol (JLp 4j dJsupttl dJLuJ) 83 b) ^ .LJ 


.8jU*^U OlAj^o ^3^3 f Aid AAP Ult Jj-isl (33 JLxJI dJai 

3I JI3PJLJ o^-f <8 aIp 4333x0 dJLc^jJLJ 4_jIaJI dbS> ol :8 a3»JI jSI o—^ 


Uub i-dblj .6^3x11 4 ol jjol^JI Ojjl J 3 i x JI ^jbu— *A 181 4jllll Al— . 30 JI 

, 4 ^Lj }3 358)1 (j^p ^3 «iJ1 <3 8 j 1 ^a 
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SJ L^Jl UJftJI 


A. MiU, 


e^^b^ c J Ll o$^Wi - j *2 ^1 jlIaj 

05 ^£ *3ju 4J^a 0>)>po ^j*3 ^3Up* ^Ul joju ^oLj .dll5 jA&l) 

.L 3 > 3 uLt ^osu jl 3JL03 .^J Jcupu u jtujIp jrP ^JipbO jL*uo Jp LqJlS 

Sjlxl^l OJufc .^3^ J^Ai! ljLjlJ _M1I3 <jijjjo JJ I^UL^Ij jt 03 yr\ Joy 

JfllllJ 4 ^ 1 —Ac iL^Jaj OjlSoi <UJbj ^bLjjJI^ ^3-. -JUUl jwoi .SdJJu> l 
c<wJliJI <g j^p- <JbL© 4 jhS ^ .SLpJI 3 03JL—«»IS oLpo^I ^ 
CijlSo^ g*aJL| eSLoJI (J LjSIap ^JlSiJI Jj>I 3* ^JjIjJlS <Ajxl)3 Uy*j*aj jSl 03JCLI 

c)^j> j LAII ^Jp . 4 jLlp* 3 4jljoj <jl ^5 jJI ^lAjL^uaX! l *3! J3P* J5jIa)I 

6* 03 ^ ^ *blp Jxo^3 03*ju3j IgJULp j^jJI jj^sL^U tiiiuo ^aaJ ^jl» oLpJI 

^jjip J c 4 umjeu oIpu!JI ^ jtjALwb (j^JLaiij Jb c^^u^ol (3 (J3A0 ^3 «^>T JJ 
. (14) « 4 * 9 b oL& ^aIpoI l3^i> jl 03b jjft pJfr4a.ll JLpJI JJ 03& L° 
ilfrdl JJ I3I4QJ ^ ISJ cifljjJaJI 64 jty» 4 j 3 aAa iiL^jJI <C>j&0 LwuM 


j-o J-Asl! JJ ^Jp 03^ * *** <LaL<? I4J3J0JJ ^ !>II 

* > «iiL»J) Jau*i3 p^jlSLo 

4 APCjljfu*»^ll U- 4 -M<uJ ejs^l (Jp j^SllJI JJ 4 4 4<*<lb jSJ 

. 4 yJpt$ ^yj> OjlSuO 

4 jL_Ao (JIajO idlllib j\^)bdl (jAfbJI JJ 4 x ^ 1 tl 1 vPJ^il 3PO 4_£>-3X1 i*_9 jvQ-Sli 


Ja 9 j-o iok^pcl-ujjl OLpculjfwJJt j-o JUvXjtll 4 a Aj . jjp0 Ij^lI O^L—A^jL*mI jjo y >T 
JUiSVjl ^jM $3 ^ 3 ) uy'. j^jLJ! joLka&ll (ji jyc3 SjoAp- 4x1pm jrvAAScL4*uo 

IoJ3cI^I ,( 3 jxJI JUAJI JJ ^Jp tAyilli ^4^ <44 4 44*41 33* jb.<44,tl J93 

jjo 4 j^ 3 P JLJP ^>*43! J—«oli < t$ 3 J JLt> J^b> ja jo Jp J^iptlJ 4 ^ 3 jJI jj uapu 

jJp jtS! L9j--s?lU 4 a1xPdo ObbLpul J JIp^JI j-^o OIP 3 -C-PU 1 

.olpo^ll ^4 444 r> JauJI jjo ^ 3 } )Ji &3 :4yysJI 


3 c) jSU 3 pf 4<> 1 (O^LLt^ (jlS4l jjx- «byb^<^ (OJUb OjlSo<3 4j.Oj] Ja^jp (4F) 

3 1afl3 1 , 5 ! (jjo L pL) jyjl (J^pt l^ U ^jjo «4S > sJ| ,JkC- IoJLLP (jl (J| <ojlSoi (J^o- 1666 ^bcJI 3 4Jlio 

4 £-jim )I f&jS' ly^bJ dSj&- 4 aJL s x)\ 3 <(Jp5p U 5 cO-^uJ (^IJuaVI) (jl^il 3 iiSjExlls ,\i)jp£ 

.[jjpcll] .4iL*il jIwXAjoj iju?4l jLuXIj 
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£ludJ! Uga 


.q^UI JLC.I—J jt OLpu3li—»Jill <> OJLa) oi* L-uabf j 

ilfljJ j 1 ■ ^ ijJ P 1 ftI S ) .Ldfc 1 ^ >a ^J^ I «u 

dtlyu (jl 4..JL- ,4 JLobJI oJla j ^LI .... i j^pLmj ... II Ijla <4jLJI 
f li| .Sa$*D CJjJI J1 lfc9 jj-Jio ^bbJI <> i> 3 ] (JjJuj ja aJeu^U 

JUqj^II ^ JuaJI I Jl& Jp Capo «4JLp _Oil I JLP 3 JU ^ ^jJuall J] 4 a1SL)I J uii 

(jl 4jJLst9 <4 aaJl3 ^Lp ^dLttf 3 ] .abuJJ^ CaPuJI 4aJL&jl> eJuilj ^aaIpUiI oligJl...i<*alL 
jSLp 4 jIjo J OjL_«JI J, I 4 M 05 <^ 503^1 d-ijj (jlp 4 jIjipJ lyl djrL-j 

.LA 3 AS 2 J 3 frljlpJI 4 j*a£U <jlp IjjfcnJ jl gOjJCLtl 

I^Laj^j ^uut (jjo B^SL a Jip- OiLt «^J a*«uJb 

£lJl ^ ^_a> <3jUl i> JAit jl I'M J>15 jc-c 

t 5 j* - " Je. ajsjjyi JajjvuJI ,jjo l*Ja3 dlj—jl (Jpl <<U9 jrv_*uJb ^$s!__ tjjjui 

JajjJJI Jp .l*L.9 ^itl 4, yJaUI g93>o i$3>a 4jdaS JS" J 3 $J> it *—apu c^Ja-JI 

cjUj ^I^pL jUII JUil (^aaSLp CvflS^J 3 ) .dS^pJI oIpoIj ^ojll)l 3 OS 3 JI Jpc— 

833*0 . JlSLa Jp J 3 a*JI i3 (^-Jp Cap-LI I Jpl—«J Caapu 1*1ap-I ip-llS 3 I 

«4,4,<m16> 4apS jjb j&* 4^Jlp- 4flJfl.U> jbJI 4*jUwo 

43jtdJI OU^UJI ja p- juTj jl jaP9 4.Jl v3 c^^jb^Ja (j ^_IP Cap-UI jl—**/ 3 ) 

* } Jxijjp -3 J,.a_ u6 L&> I^oJlpcl a*\ ^itl 1*313 ifljjJoll LJLszs oJub .^ISLo Jp j 3 . tv .ll 

H ** 

4)^4 -Aui 4Pj^Jp t*i|. JIp^I Ja_4*>3 U*Pjj-b ^lp J3 ax11 japJI jla9 Il^lo L-aJUP 

.^ 3 »-*ull jA.<Af>7II ^J| ^lipo [§£J 

Uj,Lb ^Luoil 3 I <J) 3 pJI 3 ! 4 llpjJI Jjapo LoJliP 31UaP-I 3JjIxa—mi J^apo 

^jSU <iol3 5Lol (j 4vtaQ<A ( 53 —aIpJI cfl3l*)l 4.Ja.v3 J 3 SJ U—I 03 .Lo 3 JL> 

jl5 I3J jJaltl ^37 _u*a Jp JLa3l J3L> jjo OJusu JJ J^aj jl ^Jlpu—*oa1I 

cfl3l*JI c 3 ^pI (j-vaaJ C 4 _jlpo <^*a 4jjllaJI 43Ua Jp Jal—ftpJl .jjb j-QJja J—P 

^ JUd^I J 3 S 0 LoJuP JaA3 4 JLk1j Capo . Jbff* <^3ll X P ^ 3 * 1 ^~H 
ij^lpcU ^jjq 3lJo JjLj JL/jb Lo 3 ^ (Jb^oVI ^Jpo ^jl LiPcj .ji a jJI Jap* ^ 3 7 «< a 
SOS 4jIsxwI ilUj tsiljrU (jl 45llll japtutJI (^P .j*Sl 43Ua ^11 ^7***,) ^iJI 4x*fl_lJ) 

,1812 ^3 Ife^15 c^jLtyi ^-o Sjtv^aai 4 j hA (4|f) 
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fiiUaJI Ml 

, 4 ££ i jJI cjLulII 3 ! ftULf .5 •MIS' djb>Lkl^lj t 4 lllo- OLo^Iaa ^ l^g 

tjJlfi- Oja JLa)3ll JS-$a$ c4a9^jo IjjJuftj Uul JLclS^II ^_Jaju (jl 
Jt->b .aJL^jXI Sjl^l 6lS^ Jb J5 i*U SUUsil GUjladU olkJLJI Jajo«j U 

.<L*i3 JjLuj j\£ oU-JLxi)! 

J 5 > 4 uL j - ijtfVIg - 

jl» gjailiJI o^lpca&ll Olij^xi ja Libi&USlI jjo <LSL-*3C5 i*a3 

jji- ^Ul Jj 4 , «a— * u)t ij^-, « Jb | - ^^1)3 - ^jb^A 4 io-j OlJJI jISjJ 

^*^*db 4 jSI£II (j^a * < 5? « *>, il *^( 3 -^ fls ,1903 ^btll ^ j 3 ^lj__)St ^ UUn> A 

gdtDcwSlf (J-lA M^3 ^iJi vJ^*alit JlSLil 
< 3 J 3 j (3 03-*^bJ £J3?"3 0*^5 0>b^5 ^jb^fc ^Ijlj^J ^©ul 1903 ^bJI 3 
J3UI ^ J3^lj—>y 3 (Hudson's Bay) ^ 03-wJub 45^ j5jA g_* 

Sjjoo 3 * ^ 3 ^ 1 5jup^I ^jUi» 0315 033 JI dJS £ 

5 -W»> 

^y>^]^LoJI ^03 0,$^ ^•*■‘“1 i3 0 $*>JJb OSjii (3 I^KxMwUa 

■* 

^-**>3! OIa^a (J J3$tjjil3 ^b^3^ 4 jd a lfljo gjo djLut (3 OlpUaS 3^1 jll^l .3S) .1 

C3 / 15 ^ Jq A a jJjA 3 (3 4jt9l£j5l gp33 <(5JLl5ll ^_OJ 40$J JaSlji>JI 

^3 OxP^ S^votJ ilHlA Jt 5 3^1 4 j*a!jAI JaSl^pJI 3 Ju>| 

<wai 5 .(15 J 5 ^£J!) )3a15sjlmOa J| LJ 3 Ja 5 xt*co j^s- LHj^k> 3 l 5 Jb O.>3 0333 

H 

<dj JjI>£ 6£PO JJ I^aISL^Luo Ojrvoo ja <Sy*i ‘ u 1 3 M;3^ ^1 jl 3 ^ 
3 ‘^JaiLU jorj Ijlc- ibjUJI JU- 0—^4 f 

J^L> I3AIS L0IXA ^A gulpcJLI 3^^3-U ^3-^ ^3*4rt)l (J3P3H JL uO *-_Q ^ ^ 1 3^ gjlj 

k yLCLlll^ 4 A ifi 
\> 4 ■ % — j\i 

Ljif'ijAlf # 0 ^ 3 !I (^03 J J 3 ^!>jS) oIa 3 JLsjXI 0315 

J| lSj^? <tb>j3 Ois33j J-J g*>. a I jJI 3 * S , t> <3 015 .btjj^ OIIa 4 JgjlpJI J 

** 

^ 3 ^bXI jS—I jasj ol5, w Iajllp JU ^il l daiDI 

•T * 

4t?,a ,«>» ,3^50 l3 Jo! .SyaLail OSb>j OSlUJt, 

J5&3JI JLuo 4 _szjILo cC J| iie>-ji\ eJL_^j 


56 










gludJI Uga 


.«Ca. Ojxa J 4jljjalxA Ui_ nCU ^IliLo j! JaJap- - H 

J3^t y)) JJ 4lp>ji1 OUij 4*ln»s) JUI J* U>m IxJLo <UjJLo <4*kau jl jjxhJU 

. 1 ^ 3 ^ 4*35 



V033J 34J v 3 i >^3 *sy JLJl^ill 4 iiaLo J* iJLAl 3^! UajU- #3^ :( 15 ) JSL-iJI 

3^U 433*03X1 jil jfl jOljrjotJI 34X0 .^(SL^wIaa Ojtvpu JJ C-—*03 


4l>j (J JlS l»< «, | 3 »4 . *l o j J 4^jl «t J ^yi 3 05 *^^ 4J IajJlo Jjb^A Jl .lr> 

b dUS ^ j$3v> 6 J—mm oUaj> 2>jL>3Jk ^J 9 1901 ^bJI ( ja J ^*go 

ajIS' WS ^ 3 —JI 4-oIJ 03 4jjj <^ 3 ,..J 03 JI 4.04»J^gtft 4tff ^£> 3 ! »( 3 *C ^3 
Sj^ < 3 * joxj tlio J—b JJ Jj^l jj joj] ,bhljl jl joj! !Lo 3 ^ 

^13 . ( 16 ) «03P6i93 <4J jj*4 ^jJI jJLJI Ijuk I 3 A.AfaJ jjJJI Jj^I jsIpl-J&II 

(ja^ol Ob cX ) Jp^J 3 A 3 <Ij4JjI 1)3 M*j\ gjy? ^jb^ils .4 x2l9)jjo (j-tf^ll 3 

<^ulpc-o JuijjO 3 ^ ^JLpcI-wI .4j IjLai^A ^3 J3-wJL 4> 4ikLo <> iSXJb <^oj 3 

J-® ) 3 u!Lou j! l^i rx kip" 03 XI ! 3 Jb> * J^ O -6 33 <^j>^ JJ ^ 03 

4jtS (3 JblalJl 3 JoljJaJI JLu O ^ 3 «<-oj Jijuj joj^I 

.41^^11 0 Jufc Jbb> 43 ) 3 ^ Jf- O 3 SJL 0 UaIS c«j 3 ^( 3 J^UI 

Oj^po Ji>J-o U j 9 ^3 O 3 4 S 3 W j 3 -«-a*Lj 3 ^3*»bl|33 C>jb3Jk 3 <^l —P 


£h>j)l oJufc Jit JLniJI J I193 jlS ^JJl3 d 903 3—J3J 15 J dU JoJl^ 
J3IJI ^41^4-0 CajIS^ duJ Jo I jt- J—® iojjzil 44 j?J) JJ ^.^fljjLPo g«3 4 
O^iaJI ( 16 ) —itJI J 4 Aa 3 J 4 JU>- ibjL> j^o 3 .O «>3 MJ3J 34J 33!^)) 
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gjUdJI (isx Jl 


viLt jjI> Jl ^aJI ^1 ol» ^!>* 

J^IjlpJIj (^o iJic. d)Lk ._**>l3 (^jlj O_«u 5 Mjy 3 ^ olo ^jJlj 

:JaAS I&JLa IjLp-I^ 1^3 ^Je>1 3 ^ ^u»j ,j5Ll dtJ JdljjJI j^a ^jiJI l 3 jJoJI Jj>Jl> ^lll 

I J 1&3 <O03' w -9 ^XLu) CRUS'S ljl*1 ^^£>■^11 OIa9JCl)I J<\ <<* >.O* m >23 O 33 IJ! 

,j\S J$Ju> 4)1 { JS’ Jtil j£jL) 4 Suo$ ^ 



djbyb jLf .<LLSd ibjlir Jp Jl^r US' <itJ Jj|>P OjjchJ tJJsJI :(16) JSLJtJI 
.Umma JsJa^ US' ( 3 ^ Cuaj [3 *>«oy j^3) ^ 3 ^^ ^ 1 ^ jjumJI VJj (jlj^rf j^3 ^ 

L^aS^JI 4—C-L^j 1 -* * ^3 4_JL)ljo 1 * 1 • *st\ lift 4 ut <0 iiLlii ^3*^ jlS 

<C«-«*J3 MJ^ill j& Jl UU Jp-JtU ltai>l .Sjr^tJI ^0 cS^laJI l3l„ 

Sj^iLo 4 puI dU3 qa ^Jl> .Sj£C*JI JUJ«JI L3^JaJI J IptJL?- Ji>Ju ^jJI 

.jlj^ ^3 J^Ju IJu dJiiA ^03 .5jrU*JI jjo JuxJ! c3>JaJI JJ 
)kpuo jjlS jlj3-*» 3$3 jSJ cjajj^ 43 L JjLaJI J O —u*-}3 d)j53a 0L03 
lJIpJI Jl &£-j*J\ J[USJ 3 4 X ^3 OjLaJI y> JjO jrdSJl UL -03 

^3 LJL 03 <«4_bjUJI J» :<LUjd <L^h^€ 4JL> 0 J— 6 a CXlS* .j*l— 0^)3 

jIpu^II J j 3 JL^pu I^JLb dUi gjo <ol) 3 -* M ^3 jjo 03 ^ L Ccmjg d>j 3 JJI 

O35UI) ^ 3 l U <Uas L suyr dsji Jl 0^ i> .jL-^l 

JIaZ)^IU (jlj 3 -o> 4L>y14u_do .I^aISX, Jl ^}*XLM ^ 334 !) jjl 

• l^X^3 ^1 4*p«Jljfu«l J^3 
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etudJIUg^ 

dbl^jJI ^3 t(3— (J^uol (jlj3. Mt j^J ^ujo! 

jb^A dj3 J$i*U i 3 >il iuPcJlj^l jJ5k3 J 1 I 3 LJ 3 ^LaSU J^b 

(^aC* .fJLflZU LJIau^JL) dJa^^U (J^llJI ^jLc-l Jj UJL 03 ^aPcJU J 3 ..-*rtJb |3 

LuOPbO (J^—t*Jb| J)5o ^ jj) wJUb (^jljJ (3 BjUxJI ^JjO SJlj j£> 0 I 5 J!__ JLO 

br dZ)Lo| 4 | 4 JI 00 03 —« 4 j 1 ^bs- ^IbJI J^ 3 -*a ^03 .^LajoJI 

:4JL>jJI 43bj5i 1 J 1 (^b to jaSj <tiUi Jax>^ .OblxJI 4oXo 4JLt JpJaj 
cUar* 43 IS 3 stns I Jo <^3 „,<rt.9 OjISl dj^o 4 axj (3 * 1^4 dL-lA jl5 
Cot*b JuaJ» ( 4llt_*> b j^ll Lo» .^haIovC dllsbo jrji J_t 

/ 17 billj*p-L»i 3 Jl*3» v-jU'I <«loyJj 

♦ 

Oblitil iJLuol 4ib ^tu j3_4*Jbj 3 !^ 4jV <^^(3 I JuS> jbl 

c 03 -mJjJ ob>4 «JaAS ijilgJl Jj Oj$ JloJ» .£>Jlp- 3 JJI U :jL*» .1^1 jxa^Lo V ^lll 
^L.i i^l 8 jL*P 3 I < 


^jJ jSb ^3 <<j!u$o itT ^jlJ j_So ^» 

.«IAjL> Cu53 <4,1 ,,^30 ^ 5 jJ jSj £3 <5^3jJI ( J&- \J$*nc*D 
.Slotlll J po £ 3J J3—*JbJ 4 Jjl 0 a mi (3JJI U ^JLrj jl ^^1)3 aljl 

ob>l <« 4 j 3 jJI jJoX_mjI < 1 *apo 4 .uiufe Jltt J 1 ^^ r JbSl» iiLSa J3 ^h] 

«l3boXSb I34Q3OJ ^J a Z)! <^1x^1 3 4 au Q ^ LI ^ 1 j*!?! 0^3^*^ 

g?* J.oxl) SjxLu-l jr^jlj ^bl Jm 3 { ja OJ £- OI3-0 iflJjJbJ! dJob CaaJoxZ^j) 


isJI 3 



4, < 4a Qj ^jL> 3 A Jjzj ^ <4oblf-! J 3 —uiJbJ 4 j 3 iix- 3 ^^ 4„..«« Q.> cl <« U 3 

3 4JaBj ^Js- j 3 i»Ji di^Jtuo ^^313 ^^33 j 3 _«Jj y jjSl •!* i_u _« .^4.1 

:^buSll (JUj ^1 ciMi 

.«4jLrJ1 3 bjb 4 jumiIs diJ Baui» :^J3^ J15 

La Jut 3 t^LoJl J 3 43 J 3 C. jl jbjfvdl ^!» .d 74f>l <«^su» 


4 .a jj> ^Js- J3I0J! ojcjoJI qaS 44^3X1 4x9jJI 6Job (J (jOibutJI gxoj 


(18) **. ♦ •* « 
« 0 ^^fl-uo Ojrouc) 


4 t 3 Ao?cU CJ-OIj . JLuJI ^3 aJ) (J Jl 5 ^ 3 xJI ^3 _jjia 

^3^d f *6^3—^ bjl^ jl5 3 JJI cjAjj j&j ^bajl pj <gru^po <339 
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gjLdJi uiil! 


^Ibc^ OhlA&L) 4 , i.bbo 1 " ^ 3A-0 J J Q3—ftig> 


jLlll dp-l) .l^olS* Amo JJ Js. ^j 1 U3Jilsu ^Lrp- U-o .J.3^3 
Jbpdl 4 JL**JL 44 > £tx> td) IjJlo-q ^iJI v»jlj|\PuJI fjtzstj JJ I 3 L03 <jA-o 
C0IS3 .Uupva Jam ^ 3 j 3 jjJiflij I3JIS3 .<jaSt£> ^$1433* Co IS . 4 aJL> Joas 


jMXAJI J 3 ^ljj^l Ou- P jlS$ <^JilAu p l ^jxl 3 ^ C 33 JI (jlS .J 3 ^JCG ^ 3>1 JOia 
^4}! ftjJll J— 5 l»J Uj ««LU J fl aSl) dliA {J-Sj |4 d.,.,^3 <^L£■ 

.^JLojil 6JA Ju£> <J3^3* J “* ,U 

J\£ ^LuO 43 taxi J-)t>3 <J3«il) OJlAx. —w 4 JJI oL ja _<£ ?3jL>3Jb ISLo 

<ioLt 4jj3culjfu*)lS JUJuJI filpub c^lSLutuuuo Oj\puJ ^LrJI cIpoVI 3 JUpJI 
SjrVPcJI olpul (J (JjSjpO J 3 a 1 xJ I34IS :olpO^II L,* w iPO LSLca/^lS ljrU*> IIa jlS 
.I4IL5I3JU JJ J3JL a ^ ^j[d L>jAj Cob cLpoI Ja-^ bslp- 3J3 <5jruSJI 

is—a>l3 SjJPO l^^bp OljutU (JJO I03 ^3 j 53JI >2> {y* ib* SUjl JURJ 
(J IJufc ^ ^il ^ J A J3AISL mJLuo Ojtvpuj 4 ,l.*ala J13I3JI J ColS 

JLs?>p <4j 3^JI qu«pu JJ £y>I Oj^o ^IpJ .JU«JI ^bL-iJI JJ l^jplp- .0S3JI dUS 
JlU? I^ISLmxCuo Cjtjpo 4->3 j Ifilblml JLxJI Jx-3 tix-oA Jxl JJ J34JL1I3 

. ( j^C’3u-a»\l djLiplp joj ^^X)^pp <j*Sl 4nbiJU I^aJu&uoj <ji J39 *^ J-c- 

(jSLc dl^-Hil 3^ Joljb tdLuk (j) 5 o ^>3 tsU^laJI (jjo ^Upj 18 JJ ^^033^ Oupaj 
^ l)3 44, ^ ,j ^ 4Sjfvu JJ dS' j\mJ 0t^32til l3Jo^3 <0 >jL)3A> ^JLmJLw! 

.dJi ^-^iSoqI la ^JfcjbT jf\Q7Qa 


j^kj ja cOvil_ pJI ^3pJI CjL> 3J I3-JIA3 cj3^JcJb iojJI ^_^llb> O1 

4 p-ji U-° JJ ipjvi Jpj) ^3 <^liJl3 j-..-bJ>l (j^o JJ _abJI 

La-ko — u>l 4-3 Jlaijyi jl 5 ^Lutp- ^ JJ 0C>3*JI ljru?-l l^lbl 4 <tf I .JLaPcJI 


4xP-a3 v* Wl*h j Jlsu /t >9 <4i-a>jo 4 ajLuaJI CJjbaA iHp- Oi 15 . jljJI s-o v^fijJpuJb 

03 — uJbJ J 3 IP- j JJ 1^3 (j^ip-Jo ^lil 4iaAJlJI JJ I 3 L 03 l^JJ ^3 ■>jIaJI 

J^af) 0Q^Jm4*1 ^jJl 3 cjA-uJI j^J ^3 $^b^J 1 <sAi^5 (,^^^33 

j<*\$ <jl jyo[i dJi jpSj Ajb^k fjSJ J& ‘HpJI fjA Ijrd5 

.4jupeJU dJusijai I 4lltp- fjja fOjJ! (Jjt (^jJLaJ) J 3J 35 JI JLt 
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eiudJi 


c- jlj^—«i JJ J3—405JI o—I5--I00 

IjilS ijb** 3—su ^ Jj$k OS 3 J *§3 .4tJI ^L -^3 o^>*l 5 * u^L-aIa 

(JL <3*^3 ^k pJI 6 ^° ^33* 5 * ii 0*^33 03-^1 ^S* 
bJLu Ctjb^ J 1 003 -sJI J 3 L ‘ijfcL^ d 3*3 O^ 5 ^* UtH*^ 6 * 

.SJlpLJJ jjU J 3 *apJJ viLJjul^ (J 1 4iu> jJp ^ 03-^1 
Olc^bdl illjl 3 *£ 3 liJI ^5lj3 > 2 >jl> 3 A ia-a> ^ 33 **)! o*^3 gk* - **i f 

4If>3j G 30 LaL c jj jJLa ^Js> 33 **)! < 0 ) 33 -**# 3 La 

JLAJI 3 cOJ^L^JU JjC- 03 —**JbJ j£> ljru>l <loJ3 13 L dxsx. — mJ i^3 5^3^ 

£ L^1 Sj^l 43UiS Cuts' .41a*> £ La ^ 3 * l 3 jfc <a^3 

/ 1 «^ 3 JLOJLj jl 4JJI &$*-4 03 ^ h~ «*«■<*> oL-I! jl wUIf-1» 43 >&Aa 

Ja—m 3 .iuuaJt u33jJa)l c 3 i>* LIi Apu ji i>^UI Gbbt) o%~€ 

,il&’j}\ <ja La dJLo *jjo (3 ^^ 3^541 JjLetl>3 cL3Vb t> 3 $ l—^Lux^l GblaJI oAa 

ItapJI .O 3 IJ 3 A JS-\ mu ^UI 3 ^-J—uJI ^So?Jb ObbJI elk 33; Capu g*laJb 

^yfll As jtS «ijJI 33 $IjjSJ 4jLS ^ ^bll 3 4j c9/v£-I ^iJI 

jfy jl Ijjb .dLJjul^A jjO iu^iJI iJLiJI 4$pJI G l j 

^$jJ1 k-illPtU LL 3 JI (j-^o <jU- (J 3 $—*b ^ 3 * cb^aJI 01)3—** 

.11) Li 4 JLp laJL n p- 

4 •* ^ 

jrui) j 3 uJbl 3 ^33 O 3 IJ 3 A Jsjpul I 30 IS L.^7 aa Sjjou ^ vLpcJI 4Aa£- £ 

JSitI I^ 4 -> 3 jJ| ju*upo t ^ol^ ^1 4a5Lu/^J1 «4jIi] 1 jl—ttU^II» Oli^aj 

Uai> l^tS U^u dUS J5 <cLj! ^Js- JAUJI 3 jl*uX>\ 

3J3 <iL>3b OjfvAJ ^^tJap- (3 I3J-0I—«u ^ 3) .3^ ibjL i 3 ^ 3 —^ 3 ^^ 4 ^ 

Lol .SLpJI ju 5 J& ^)b3fc ^aj L> <iitS 4333^ o ^h a^pu ^3 

.LLi ^lil 4^ * jJDb ( 3 *L ^ 3 ^J idjLMM.o 6 j^JuJI 63 ^) 3 ^ <Jb 3A3 LUwXfl^ b 
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UULaJI QJLoiuJI 

i ^ *1 

(Jig jJtJ CixS C+A^j (jLlll J*xaJI 3 
C 3 l^j ^IjlpCL—«*Ij dxlQg. (3 J— 

^Ju ^1 iJLojJI OJub Cuts' Uj .il)i- - 

,1*3^ 4 ^SUI JISLjul JS) t^uUJI quuxlJI 

ClxJ dil* .( 3 x 9 a 3^-€3 

d^^JI CuC> Oljt_OUiS L4IS ^IsJI 

.O^l^-jJI #lxjt CLa^IjzJU J CU3J3 <3^^ 

L-flxS ^>3^ J—5—^ 

l^cLuj} eld I_uxJU o*L .* 9 

LuoL* 4 xi>l 3 S^3J**3* Sj—9I31U C*L_**>Ll 5 JI 

OL-oiLaJI C-UXX *>1 igjilll jiOA 3 -Ixxx-UJ 

. £jjJJ I3 Ju_JI3 o*Ua (J—£ 5 jr^«aJI 

3A3 *UJlqJI quu^p^l <^jJ J^JaJI o* L < Q fl 

ecu .JlpL-«JI J5L 3—1& SjL^ cubit—II 

jLuO djJS jb .yuJ I Js- Jjfa&W Old I-axil 

** «* 

^13 «mille pacem» icuMIl SjLsJI <j-° 

iC 

<jlo3oll ^31 pJI ia 9 ls>- .«63Jai> ufl—l1» (jrUzj 

J_st> 4 .P^iaflU 4 - 91 < 4*41 J—P 

toJUg lA.vJa.Ql / —-ill 491 —uxj,l 03 lai>Jl 9 

y *♦ ♦* 




t^JLaJI qv-ddsiJI <L9i Jl_a2s*3» 

ilop-^UI fjs- ejJuSJIj BjjpJI {Js- 

«iL5jJ! 

•» 
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SJbdJI u-aJi 


pj J_e. (i5jw)l 3I I4. ~J 6 f jbJb 

.(one pace) 5 3 ^Jai> ^ULa (J^IoLrS - ^ € 
JaIJI Jj>l 3 JiUb .Ja5i >LJI Ol 3 kpJI Jit e\y >J ^oIAj ^ 

o^s«> Ol 5 La) ^ab JaJI Obb vJJ^ jJIjrufc .Ol^kpJt Jut> JSSlI Jx 
< uaJ3 4 —*Jjd j d*!® l^aldsl ^ *ljj>-l jkaj 3I cI^aIjls! <Jx 

. (1) b>L*uo Ol^lapJI iOxj SjwLa 9 .\jsxjc>i\ l ^gka ^jjj ^1 CJ Lbo 

J*&] fluSl J*JI Uio <0^1 j 3 U3 <u|j3l Js. OljL-iJ Jap- ^JJI JaJIs 
.IaLLo ^z)l Ol^JapJI a Ox g* c^bl 3 JJJ lo Jj JL 03 

olrfill J«3 Cj 5 y . JUstfl <>j J* >T ^ 

^ <g^L«J ^3^1 ( 3 J>bil <Jx J^)l» J-w3 bui 4J J 3 AJ U*j < 6 jL*u 

d& 4~b3 4x^Jb 43 jL^ d>2j jap^Ji JS J IJUb jbjbj .«27 £>dl Ju> 
ixj-uJI (Jya) 4 x 3 kiil SiLJlli .dUjJu^ dXjvu (j L ^ 1 | ^ 

.(dxLu) (J-OjJI <J i) 3 j<L 0 (4xb /fjju 0 ) 
dl L^L^I ^330 .b 3 ^ A Olj^j >3 j£5l JI 33 U 3 4xl_uJ( Col5 

U l^odpcL^I . JJJ1 49>ra J f 3 P<JI fey ^ylaij) qyj^l JU,«? . J 

Lol£ (33./“* d?3 d .4 « . Lu <, 7 JIj cLslo^I l$j?u oy^i$ 41 -» 4 X 3 APC 0 

d* jdx ^yjl J 3 >C 60x^13 iLJ J 3 jja Jajj .^IrJI yo iiilpua OLJ 3 I (j 
.4x1 — ui Ojbx (^uSI JJ c *A ..■<a S 4JLJUI jl U-ft <4sto^lll ^3c*dJ) 0 JJ 6 
dj£}\ J| ^ 3 «j < 5 JJI ^UaJl IIa ,4xb S^Lx ^ya5l J| JjLlb jl^JI 

3 ^ 5 ^ .UU Ub 6 ^ f 4j£J c^l 3 3lk3 Jx ^1 JJ ^UJI 
iob lilLfis Co 15 cJil 3 jjpJ) Olya ^Asu ^ 3 jJI J 3 J 5 ^d 3 ^ 3 ^! 03>5Jf 


.jCJI dia^l^ jXaJJ lxa> LwLLa ^dtjJ^ 4xL-«JI ^3 JLol 4 j!Jj Co 15 

•T *• 

Lt^ 3 —MtCo <jbjt Jx Ijr^— u> o^LJI ^J o . y . o Qj 4dL«*A) { yb OJJb 


<3J3J y 5 ^ (dJI 4sLdl3 ‘^L>3J o' c/>pr,4tJ 1^6 j5_^ 

L^iSJ < gyu 613^ 6< 6^-? *bl^ idb CoiJ l^j] # elti ^ 

•* 

CJ^P- 3J .^,13 ^3lk> (jb <U9 3 
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UiUaJI (jjuoiJI 

* 


^LfljUl jlS .JL*1 45bC SjLs- 1 &j|& 5sl—^ Jj 3 pL-«*JI ^ oak 

^ (farsakh) ^—wyLH 3 J ticJJLfl 4 * . 4 _alaDI ^ (parasang) 

(league) Lai I .<>j% <j» 4313 s^SjeJJ 5 j^ 1 5 i-u^l 

<jopuSJ 1 l ^hs . j ^iJI iil—«JU <Jb ijlija Loj] ( ^3 < 2 —* 0^1 a* <L>jS 
j 4 ? ifrj-ONfiJJ 3I ^b^ll ddau J3J9I OldLhua j *Jiiu q$*C .i^L* 

H**jL\ .4i L* * i ) Q»+Akt£ v>0jJI Jf^kl o^JLjcU 65^I fdpCLuf .U 2 l»j 
t^*5 «i j la 03^5)1 J J W3 ^ iL>j ^ (marhalah) 

fjA OUL# £[£ 3I (^Lo jjj&S'S 3*>jl) bjji3 g-Jji 4-ot# Jal*3 
Oldl—ui^t «itd£3 GPS Jt ( j 43 ;*i> t 3J .SLpJtl 4jbtJi ^^LoJLI 6Jufe O—HjLa 
ifr^APco Cupfu l L*di* .(33$ ^LUI JJ Sc>3_*J| ; LuSLe «3l_p«a 

1000JJ Ja Id** iwo^i lu—^3 «J±ll <£ 980 l^xLs *UIL <j_a 

JdxA tj\S JM 3 Lsulj .i_*d£tl L»3 j J O^LoJJ ja Cjl ^1 S3 W 
3*^ Jtp^I iu^lj J^l fcaUi IJJ i JUl 4^15 

.4xLoVt Ub^W* 

j&u (furlong) Is qA ^>1 OIsUa q*L5 0W3 ojI 

jl J 3 IU 0 &* *o 3 J^ 4—o Lh xs ojJuoa jl5 .S^jLj 220 J^ku l J tp» 
<3£j^% vlil^edl Ju_>dJ qja ‘vSqJ>I . <- * * !> ql J*3 U SjL_S £_lij 

OljUltilt 6Job dp-b ip-bUJJ U A.h^ SjL-i JL& IJJ tOSjJI ^ 1 (f 44J IJ^e. 


qCLrdiH qu-oJSLII ( j_a jJj^a g^l ia^ U ^ja,,„ ^1.JL *upJ1 ^ 

4jT Jb ^ i—p -34 4Jua 4st «* a ^L-b-o .«long »3 «furrows 


LjL^a OWl dxj ci^dSJI (stadia) ball. ^11 3^ gJj^oU JlJW 

^Li U LJb .J^il Ja 8/1 J 3 fei> 3 ! c53Li> 125_ \ 


.bobuJb «UjuiJI 

ixJLtl <4 a . bfX A ea3jiS C^a v^LTLaxSl 49 j*a ^11 <j*a t tlo.p 
i^LuJI ^ JWl i*Jj 1 ifi^oJ jl ^iapJt qOpjJ j 5 br .bbjjJLOlJ 

<3*5 <^kl v.., ohf»l .>pwJI jJbu*» ^ 53 Z( 44 jo Jx- 4Ja, 4 ap 0 qpjl ^Jb 

<J^ g^ ; ** > pli3;ifI 3 ib j)\ 3b>5 Q 44 ., SkJI JaU Sjl_p 
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gjLaJIOaJI 


jjiptio .Lujij 4 pLJI j qvJLo Jasmt jruO j! 5^3 o^jt 

JL& JLpJI 3^,l.*ui>o .i&LJI 3 <Jjuo JJ \iolu 3 Uj lM-p ^IajjI ooi 
< j &uJI £ilau*i JlLp O^jlS^S vU 5 JJ (jru > - .4** 5 ^H ^xSjj <jadUlJ <ixA>^o ^jx 9 

.1J\i5 ^ylPj-uJ ^jQAP r JL) 

ju Ol^lnoJI J3I03 jjuuJI Obj%*J ^uilj <JLxa dll*A 05^1 jl 

lifc Jsu*j .^^JLo L)3^ i£p ol <^^03^ vjsluoj ^Lc- 6jU»l O Jj 4 >L£ 3J 

^ISopJI ^JlpcLwI dJub djsJLsiJL .L&o IjjoI S^JapJI JI3I9I ill —muo 

.OIjlLJIj jJlII gru Old mi ^UL! j&jsxa 5Liu> UIp 


Ujo JJ O-* OlJL^^JI Oiil^l gvdjfvPtU olOJU JJ 4* *** J L) 

0 -ob>l Jl^l) .^jjOj^xU loll—w (jX 1 gL>3-JI bl!Lw«>i mJbu>l .olIgl x ^ll 


.40,lli>ua j^L OA fjA OU^ixJLI j\m*J& gj^lD (jb . 4 *^3 y Jl3 (JjlXI Olij^RJ 

iJltajJ^ 4_*jjp ilallPtA jj^uolLo 4—jjJ 0315 4—t >3 <j£- ^3 — 4 A 3 J 3 S 

jjo ^Jqj { j*uuJLdl Jx .jo 1jl> <iUS gA .JLI 4 II JJ l>j£ jLpo^U 4x>I jf^dl 3 JLaa^U 

4j1 j^Lc- J^jIqJI J a U gliajJI ^°*3JL£- jO _e- ^oL-aJI j>5JI 

. jl)j 3 d ioli J^Lrj 


dlllib ^ (C3iapJI J3-J03 j^JLU 4 &jut ^JS’ g«ujULll (j—o <S*XP g 


«% « 


yjl^SJI itjvJ o—^-€ ->^1 l3 ji—«JI l^gja^j ^iJl old I—***aD 4£>udl3 jrobw 

.l^lSLib J 5 L ^3 l^ll3>w>3 l^O>jj&3 1^)3^ : Jjol^stll jA C> Jlp ^jlc- Jl&Ixj jl ictl^OJI 

3A3 c(log line) JapJI 3A ZxJlu> 4 Pjvu jj3a*1 4si5I —iJI oLiaill ^Ju>l 

J JjJo J*po iLaltl L-4_iiJI 4 gk .9 iy®P .(^>—OpJI jjo 4 gk flj 


/ _ill 4 inpJJI 3 Cy° . 4 ,*<Q 4 u)l ^q1*> pUsI 3 J/03 <^Ltl 

.^ 3^1531 ^jjo i»a 5 u 4 Juj JojJI (jj-Qj LLib j ^ .-ii « < > jlptJI ^jlj3 cc-LLI 3 J^^ll 


4 SjJt ^3 (4J3Jb ^jx*_aJ 5 j 3 «^U>I jj —a JxoJI jIpuJI J., «>?*2 J^>11 ^A ^ 3Ij LoAIP 

. 4 c-^v«JI jj jlSj 4a5^ JajJI ^15 0 ^ 

LfcjUpO ^LJao- f^a 4«la9 jjaj OJiPt) ^_ Cb SjLpcJI 1^o43cL-*uI i£y>) 4—Lu> 

(. qq ^*t *>3 c^UapJI 4JuA 4JI 4joJLAjo 33 ^^ LoJl 1 p« JLxlb I JUj .pIXI 4JLl£UuJI 

4I§^blZ_ 4 *»I 3 JJI 0^3-1 b 4iui_ui J 3 L jlxJI jl5 3 J .l^J^> 3 >a gla fl3 loJJLf- 
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t-uUaJI OjucoJI 

i if 

JapJI Jx (^^5 ify\ —. 41 c juj jJLOj <jl 4 J&* <^UapJI j3bill 
49<^ 3 I GjP^U 3 P 0 <4JUflu<)l 4 aJiAa JliX jlJlSVl ^ja * jIpuJ! ^jLb 

(Jx Ojj-u> 4 £ju> ^Jjxl — «*J3 jIlS^II Ify dljPuJ ^lll 1ft i«jj 4Xjv«Jb S^Lfij) 

k±* - H dby*J dlSU $JJI jldl jUxSIl cw IJLA JL^l il .42.3 <JI 4Xj*u l*jl 

.aUI (J| 4^-ulJb 4 ** 3 , «« II 4Xjvu Uwoo 4 a£J <»IXI 3 biA ^UapJl3 
Jpt^uJ IjL*a (JlLjjJI JlU J 3 JU—«&l SjIpo joptyl Js-s <SjLpuJI ^.,, a^> 
ZjjLxa 4-Jaj (jails’ go 443 LIA OUL*a Jx Jlibu JJ 3 J 3 Jap- ^Jjj jl5 .J^pJI 
o-tol Ifc* ifamUl i *tLU (| JLx-JI ^ .4JIS 30 Sjtf uU 4J&* 

d^SLUl 4jjPlJI L 4 ,a.a.^ .OjA <^1 jJbJI ^JX jlpuJI J 1 SJ 3 <JapJ| CJLfljJ . 4 JL 0 jJ) 

**r- *jW >* c^l ^2 l«JI aax JU jx*JI o*j Cil*L-JU iJUajjJI 

•(knots) 1 AX Ca-miLa J£auJ (^XJj ^lll 3 c4xb«JI J 4jjPtJI JLuo^Jb 41 jLuJI 

nautical) Jll £ljte-l jut ijiJI ^lill ^ JLaiil du^ 

f 

•JPJ 3 JI 3 tJ^-baJI b $ . ■Ja t > (3 OljvxiJb 4— Ajb jxdJI Olsl «4>l go:> g XJI3 <(mile 

6 * ^5^1 isLoil (Jx Jf V* maO cqCL^IjJ ^^3 £3 J lJx JOJ^I (Jx gSI^U JaODU 
4 dx (^fllo J3I J3JP Jap- ^jjo 4J3I3JI 4 dLuJU 3 ‘(o^jatll Jap-) cl^lai^l Jap- 
-Ob>j0i J| Salx bl3jJI (0—u^flj .(prime meridian) o^jJI J^jJI Jap 
cb-° ^^jJI 4 -bpls (jX- OjLx jajJ l^J| jLJmj) 4 a—0139 4 iu 9 i 60 J| 4pj«i JS 
jx SjLx 3^ jAjj l^J| jbio) 4^39 4JlS 60 J| 4^-0159 J£ ^-4*^3 <( 15 ‘ 

•(15 4 p- 3 ^j>o 4JL0I9 

^llpel—rtl Ijj jPjsdl 3 J 3 kJI Jb 3 iap- ^llaj iojiJ) ^ 333 ! J SjIpJ) ,^ 2 J ja 
£* 3 034^b jpjsdl i? 3 Jai> Ja 3 IP-I 3 4 ^ 5 $ 4£J^ ^Jx Juolsu OUL auo ^Ua5 
Jap' (jA 8 IPJ 3 4ju«>39 4a* 9^ Jils3 .^UalJI 1 Jl 4> ^cuijj <j>^X gjl_«J| JjaII 4 jL^j 

(^yixJa ^Uaj IJjb J^ib i^JJI J3laJ) 3^3 (3 »iL-«>I Jjuo 1.15 jpjsdl 

J^*JI (jA Jrpo3 <J 3 >lilll Jail (jA ^jS 43^1 SjIpcJI J| 4 ^ 1 )b 49 mi (juLqJ 

JbAl J| J 3 JaJI Jap-3 jpjx Jl Jap- U3J Jj^po 

(jA 4 jjvuaJI (jo—AjlflJjl (jX J^a3,1,0 49 L_ ■4 tfA U (jt) ^i.oj ^Lio _ is 

meter jdl i-a-jjsj C j 3 l L-oJiit .1793 ^UJI ^...^1 ^ l-H 4 _^il 5 l 
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gjLdJi ujaJI 

* 

u4Ira 5)1 (JJ #15!—will Ja£- {y* isl_UJ juSU Sj*i«X Jx lop*^ J^Lxj ^UaaS 

J^aia CjULs ^j«ujLaXI ^50)1 ^Uaill 4 jIoj Ioa «(J l»A )l 

.U,b l*J* 


^Juait jjJuXaII 

. 4 x>iLll J 4 aflA OjL^a 4 a 5 ja ^\ 4 <*cr\ OliUuJU jJ Oib I'JS' OjOiLlI jyJO 

.(range) ^jlU &UU <^033 ^(bearing) d^D^JI $p6 **- 5 i)l g^Oj 
Jj^ljJI ^^JjX J5wL» ^OpjIwJ .dlxi^x dSjls C»UblaJ SaJLalil 4J3 jJ 1 vfLtaw ) jl 
J U) 433 JU 4 -JUj j jjl —0 3 I <U idjX £ J 3 PUJ 0^3 Ce-iyi JI 3 I 9 i-j^paJI 

Id J| ^a! 1 tj^Jdtift O O l i. Mt j^il {JA 

.lilj ij {JIpca ^*-uOJ 4 ajxpJ 3 «dAi*U bjSOj Lj j& 

hr Jl vSI^LI jhiJ .,5011 ^oS3 i iuaUai J6) dib> (17) JSUiJI Jthl 

<S^5Jlaa gjjS <jU- O4? . 491 mJU ja ^AIpo ^jJa Jx SOaxI 

jl£ US' JU *3 ua3U' ^ 3 ajJ Jjil ^jxpJI gro jjUb jl CwSI^aJJ o— 

.g^^lb 4 jjIoa ^l*o 1 |jb <0 jo1 




3 ‘U43± 


^JjZJ UuS I^J Ia « <> J| 


•* • 


pjLfljdbSU 


MJ 30 C ^laxj ,£ 0 JI 5 (Ol^iaoJI Ci frop) OliliA ^Jx 13 a -^^IjJI 4 apo j—jOAj 

diUcA OJiX .dlJiA 3 ! GOstu Ia ^a-MApJ ( 53 I 3 JI ^cxpJI Jajji 4 aIOpu—«>) LuJji3 

I 0 A 3 .i>jd 1 jlo&f & 3 I} (JUu ^05 100 glflJjb I a «** - ji* <Or*-l 3 Jaa 


:Jj3 pu 4S3lx 


(ij'jd) ^3tyi pp&J 1 * (foS) 100 / (foi) = (<J*a) 

r 

<£»JS llSto SjUa ^UjjI gl Cxa.Lp 3 ! <dSMjJI DJUb ^lop r * <4 » 1 JHa 
6l$> (dU U>OxJ 3 !) UblJLo ol_ uir U^a3 lA)09 d^lj 

:iftjjiail 

(a^jd) 0.5 » (fOi) 100) / (f03) 200 = (JUl) 4 

gfljjl US3 , 4 J 3 ljJI Cjjsue cOjuI ^ 4 i*oJl jlS US' .JUI 4 Oso ^ 

lUo dxU^PclIl 3JL-XlnJi 6JLA .j^Si l^travj —x)i 4J3ljJI CajIS ^—*uPt)l 
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uJUxll ui^Vil l 

<A ^° «U *— « «j -Ua !«** cU*i ,<..)! 10% 

.OULuaJI aIjaJ.) fljA—il V—Oi^xll tvil^Alj Cu 5 ISJ <LpIa 



.1*1—41 J* Us>$j JU« ^ L_» f i .i iwt ^l>»l f*WI ju*sw :(17) JJL4JI 

jj 1*1—41 jt^a i*(iii* gw*yi£) ^ 3 j** fA*«* ^*ul g?>» flows—<u 

•Jjy“ fw u i~> 


USj iijjJa JJ £h@o <4iiUil oJub qj» 3aUs—(ill JaI ^ 

jlou . l^«» , a i AjjiAJI iaj^klb 4 jjI>II ^Li ijAJI L> —ilitl JJ i—Jb 

.ialipu* Ijjlj IoUj! glp 4jt$j j jiLaVlj Juil lAhous OiLSLiJ 

.3i 5 Oa-. £lji £ jJ 4JLoSpw ObLSL-U (18) JSLjUI j fl fe. 

5 gjL^I £al3 , Ja&i 1.5 ijedu £«<»))) 6M ^L—Jl 00 a £ 

5* V 1 (gr^ .Ol_Ap 10 jLkfctf a$JL>*AI f l4$l t^iSUI L_J .OUwp 
JjI—«JI Jliil 20 $aJ (La> £ubya jjfr) LU ijJUAI f _p£»Jakll 

u»j* 4 u*o Jbt foi 200 ^lojjb SjUil JJs 

•OijXcui £lji (j 2—?J 
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gjLdJI uidl 



f jJ 100 <Jdl«3 hf'jjJ)) SapIIj platyl flJAi-il :(«g»5 «y»i «t» :18) J&£JI 

(gvM0)2tfl ^Ji§ 100 SjUll 6JLA J5I0) SjUa <ULfthU ji^ss) J*a 


jSJ -r^ft ‘ ^1 4S^jttl jflKJ 4 sL-**uo La ^i. 1 4 * * ,(> (J 3 -b jJ<XAj Us<l> 

tjhr 0 ' (3 fL*d>ill 6Jub .4S$^stA *ui>^ IJLj^ <jl cj a! ) 

^Ij5l 10 ^Ujjb Ljj^j (^yi> 4^3 <f|Ji3l 6 3 5 jru ^Ijfu J3Jaj jdlpi—J&l 
0&-*3 .LoJlS 250 3 50 jy-> ^ijo £li3jb 03& 4—>y*JI Oljlilb <^lt> j£-J 

bti>ll JSL4II ObUSjl Uf .f J* 200 J1100 £lfl3jb 63^ jt o^^SJI gljJSl 

.la^uo 433 >r>o O3S0 l^jl 3I <Ja5l^pJI J-P oaU- JaxIS JLpJI 3I 

^l(| 1^3IS iflj^bJb .0JuJu> CcofcJ ^Ju^ll dla^l^ bl3jJI 4 . JL0 l )l 6 JJt 

** * 

/ 

bl3jj) ^bzjl O Japl jfljLapJI ^3 isLail ^^ujoULo 1^9 C 


.5^3Jlaa £jjS 4 jI$j *3 JlJI cJkjjl 

15 ~ Ju ^Hxioa (Ey - ass) 

1.5 - jbjjJ gJJrx*aJU (issabah) 

1.5 — ^uO^ll ijpjsz) ^JLuuaJI (chih) 4 aJuj 


£tf 3 >l ^LaJ SjUJI oa U33JI o-Ui f Ua£ gA-oSlI flJufc^J UU^i 
J3^ I4S3 . btA^A l*XA . 4 j > po aIp-j ^3 

^bJI jLpo jra 4 1 SJjIaa (3 ^ ^ " J *' * O 44 ^ 1 ^ ^>1 — £ 

djoLyol 1 %Ll dJud .wl IdXiP c4jl&1j^ %Xa» 1 1836 
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uuloJI Qi<xiuJI 


4 i>Jl L43I U 5 <Ua &)I ^ £li 3 jl l ft i h ,1^ v ^ 3 .Lial 

SjlptJI l^oJLotla,! ^1 i* JlSJI 

(iutf^S 4 ^ 2 ^ jy^i 4 i>j 3 ) 1 ° 36 ° J$l *3 jl k-^uJLo Jpuai 


U^j J| <Uu4Jb jSJ < 00^)3 Oj ^^Ip- d*p> J£—«*u i&j^IaJI &JA Jaju 

.JJmAj j^iSo dJ3 jjo jjSl 

.lAjl I4L0 iaLtll J& fLoP^U i^aj jojLop 3*^ Jlp bjOS JlaIxj 
4j 3^)I 45.3 ju 4i^laib j* 4* 4 .. )..45 L, 4 u il 3l JIaI ja j$1 jOjLopJI 


ifIS Ji—J La .ijjjAJI b3\jjs qu«Po jjS’t 4 jL«j jSL* j_£J <451_udl^ 


oL>3^J»1 ojs > uUt ^ JlJI Jl£ jJ^jIa UU3H I^aJlS GIsL^aJU J-JVju 

: (6) 4»iUI 

•&***% Ji-H? 6^-S “ 63jb 50 - 
. juJaAj (JJuo jtUxJI 3 JlJ - 5<3jb 100 - 


.yLill Jo^Uj Jiti jSU - Sojb 200 - 
•4*>3^l i>3j j£* ~ 03jb 300 - 
•&>^3 Jp-j^I jxJS j£* - 03jb 500 - 

.4a0jI& JaA (jQP^utJl 3 JLU — JaA ¥x - 
. 4 a. pt .< a !I jlptwVl £3Ju> 4 jJj j£^ *“ J&\$ JLaa - 
. J-9 13 JJ (3 ^p-lbsl j^€ j^-(T “ objl U^La - 

•SjmSJI i>JI }x* C&i - Jl*«i 5 - 
.(uaiUSOl ^LhIs 6 ^1 ^!>>b iaabLSJI (JuJI Q&e - JLat 10 - 

OlaL^d) Jl^l .Ijlj. aiSliiA JU. i_^l§ Ois Jjji- ^S_i 5 

♦ 

ol OULo-tb ^Lup-^U j5L^ .SjupJI i> 3 ^J| <-53>Id J ^^Ip- v^JLuM 3 PUJ 

< r* JS “* r L l <^>6 -*"-? SjLa ^1-UXp-l JyUpUlll ji-S .Sjb^ll ^393 

V ** * ^ SjljJII OIJ 3 IU 00 J» 3 xA JA 3 .t_ilpj) jA SjLa ^Lo> 1 J| 4j^tllb dJi 

4* S LaIc JbuoL z lI *<Q* ^.ujQhmlII 

ol .4 JaISj j^poJl JlpJb 03 _oj lj15L-uaaJLI (if/>aJI L5lj3| jjli) 
^jliJI ^.OboJoJI 03 —So jl j5L£3 .iob j&. (J J5l_ia> Jl IJm> 
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gJUill u-aJI 


JuJLxll dJLJi} 4 jjyaJ\ J 5 ifjJ) ~ 4 ^uiaAll ^kli-U ^3 JLpJI J—£ 
d^kilt jkLU $LS&i**a$ JLpJ! $&LuZa Jpu* .joL> JSLSo - 33000% 

SjCiJI ^ ^jJwXaiII ^(5 £L* cOliluuU ^ Cj\j$**o 

JU j£xl) 4^Li£i*( ilp-j ^jru ajl$aj ^LJ) ali I82O3 1819 jru 

.^j^aJI j UA H 


dttpj ^ Jac-V^ «*1* Jrtlt ^ JuLJI 0A i*jr 4 m*a 1 ■■ *t OXttJXj 

4mJI i^c- I 

^jljpu** (5J^{ ^ t^kJI <3* jjSl ^wxeu 6y>o6 3 ! 4j1 

Ju>33 «t|J| yx, «*J jl)Ju9cJ 4.J.*p jJ* 4, ^0 , ««lt j* GjMfcAlf 

fjj i—mPQ ilju^ Lp^Ip* k .-UJU jtixiM <jl5 ,l|Jl 4i>3*j 4n 

■ Jgfl> jjCmJI JA dJL&$ JLUJ J-y* L A i fti JjO (JJ jSL&AI 

.451*3 * jIoj u? *>11 <j* >%^ U \1& Jl* 


( 7 ) i^jdU ^UJmJI L-JaaJI JS C 03 JJO jru> 

(Jb- U ^_a-jf ^wxi> ^ Sab} 2*$WI jjfi’ ^ t£$U* 

3 Juj ^-oAtf Jt ^pol (J^,a, — m* .I&A 3 <J 3 ^t ^ 3 * 

iSj*^ iJLAP' i> 3 j j&—&A dliA .^wjL^dt g ^ uda fl- u i . n* > 

4j1 LKp ^Wl ^jisu c^d^l v^>j3 jaaII ^ >*> LoJJLg- .(19 J5L—iJt) ^-^3 


<jAfllt 3)300 5 ^J^,U dtfrlji 4—jt^U S 3 L ty ) jfc**o| ^ Ca>Ij 3 ) .^PoO 


(J 1 _*«uiH ^ 4i>3^ UA<4 X J Qjk& (jl \£:>—<«»3 

ja-wiicJI l® ...^jJ )3 ...^JuJ) 3 » :MSL-*y 3 A 3 




o) OjJjtf ^5 c^ljptJf Ju^l ^)I 4>|jJ! CJ 3 W <«?jaaH 

ISU>» :4iiL«»3 >. ’*-.A® ^j .L®Lj Jufr oK c4JUJt <illS ^ 3 ^* 


63^)3 4 j - v dUs^) <<r?4rfisual4t)1 ^ 63 ^ 2 ^]' C^J^A 4^yu 

► 

I Jo • XSJ . 303^)1 ^> 3 $f 33 S 0 Jl 3 4>l : !<L«dJ4 cjllStLi i*v® <60O4>I 



»' 33 *a >3 cOU«a»I (jbA ^?u>! 

.AJmjsJI 4>j1aa- ( 3 *^' 
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uuUaJI 



iiUJI ^ ju (ju—Jl) j—fcAJ! :(19) JSL^SJ! 

. Vj » (.U*at h&r) 


$ 1&&) <Ja& ^jjiLuXI Olil . 11 tl _>jjuai) 4Sil— mJI Js]ja3\ i.o~ it 

a*L_^A1 <jS- J oyu jl 4*U cdijijjj iLo 5 I ,£JUA- oyaj laJUfr .Liu! OJjpJI 

JlffM .4_iOA <JJ <is3y> Jx <Uib>JI jrj-jU) iotojJI t$,i Jba. <1.3 ^_iJI 

4 ,j, llJI 
«* * 

.Uj ^3 5»p 57 vJaU»jj dup- <(20 JSLiati) jbiljJI ,ja (JJ| J&. |ju>lj 

6& f (musket) i_f jlS/I ^iUJI 3 .3^ ^ 
iioJI (| il>aJI J1 ^>3 ^ill ^joUj gy j| JJ jU| ^lks i)» 5jL*p 

03 & Lr^ 5 jtu»-aH ^Lt JbUotU l^xl .J^A jSob 4 ^ju> j ibjUjiiwill 

^kdjJI Jlsxif 


J^U5 (mils) >L« jl o^b SjjOLo oUiU <Jb ibapjl 



ijA <$j> L-uJjJ J—JU :{20) J 5 L_^J! 

^yfc CLsujJOJI .4_*3JUj jUala 
^ Sa^L^oJj (jbi>ljjl j® knfljl JLc. 
.4pjt5 57 J^lsu . JLxil 
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gjLdJi yiJI 


4> oLpoVI 

JU — g- jl mla J jj\ mJI Jl 4 jIi)I jo* —i*J! Ja4i J-oflJI j lulj US’ 

(IjruS jflp^JuJl ^JkAl) V IJub oJupo loOJLP .4 aIpuI AjJpu j ffh? IS} 
i fjJS j»l .JSltgN Jp iljjl 4ka> Jp ^Jl auai jrv *2 Si Uj3 

{J&- Jp*jJI ^aj*9 3 ) .dJLp Jadlpc £5 U UbUol (j! #j-U (Jp <U 4,...,ipj 

UO ri 4 Jfi jU-mJI 4 jubu 03 <JjOoPoO dUol jLlpI 4iS-^ olpul) 

obul jt . u ..» 4JI &3jiS <4tJI ^ fcjtS J3ib Jb *a> dJi ^ J_^l 

.OJoLJ) ^bjJI 

iaSU- Jlp ^ JI 3 AP jl— MJ S \£jpci\ Jl JJJ jwSJ h —**uSll 

SjpC .Jl < J*j> ia-£S I^SIpo yS\ 3I 3wL_xSij iaSlp3 <iJlp S>p»—« iS iu ^3 ^>° 

q\ ,joJI ^ JipgL— wl 4 jjl^A-U OlaStaJI JuJipu Jjl^J lo JJP 3 .ioSWI GsiA 3 PJ 
Juot £jcA iaSlp Jn—0*11 Ji^ll ioSbtll <j* vibljfSI J— a$ .i5—uxLa 03 &J dJS J 
jlS 3 ) .Ub>JI OO^J jrs *JI ^5 < Ji^ll ieSlaJI JLa3l hs* 

J 3 I 3 JI 3 tbs$A ^U^bSH <*-3 fP <4-Jj 13 iaSlp CO Jp- OjO^U —w ^jJall 

3 JsMI >L«J la Utp .^>1 S^a Js &I Jl >13 laJUP bdi*a ^ 5 * 3 ^ J-P 

*• 

Jul3 jlS I SI La jl ilsloJI J o«ap^ > 5 >I-^ ^3 *l>Pwa)l 

cPboSlI _£>J £— oOJ jl jru>^JI Jp-jD o— S -53 Jl ‘^P' 6 -0 J—i-S 4 — LdLoJI 

.^apuaII ( 3 -)jiaJI JpIApJU 

i JiS J 3 P J OUUI o}-J9 <0131 « « U J ol < * “J I 3 ^ US 3 

SI tjpj^l >-**< JLp ^ ji—«JI >w jl U .^Ul J oIaIpoSU o^UI wUOpo 
>0 Cuv-oS .(>dl ^S 3 l«^ 0 U 0 SII 0* v>SJ «Ji-J »3 «>p1» Jp v1>JpcI3 

JU_ *3 lj >3 J>) JdSlI JLp i>l Obblpot 4 j2->jI Jl OIaIpcjSII oLiUDI 

.jLuJ — c ^?3 cfllp’ - ^lot jUu^ll ^ n . uAf> ^a^ll I^Ia l^j 

ciLuJI jjja la ^Jlpo oIpuSU J 5 pt " 5^L_P vfJllfls OlsUill ^ ^ J 

^ U ^i l ^ 3 P *3 l*P" 3 ^ JuabzlA jlS J 3 PCA fjA aj <S Jjl— mJI gL>JI pIpoI J— 

«• ’ 

il« 3 l Jl JSL-^I c£k*\ OlslSUI dJ3 jL id^yi oUbobU 

.l^jlikbol JjJlsoj 
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uJLqJI uxoduJI 


(^Lai Cfl—iaj JaA 9 l^iSLol OlaJ £ £-Ula^)l »Uip Juu ■*«■> 

—ol» Jto ^—wj £jb$i JjIaa «(3«JU_£» Jla J^IUa 
jatLaa’ ^ 1 4 Q" o 4aL^II ulftlxi^ll a ' * -"^ (j|d 0)lxli) ^ 

tfJUl 6lpo% l_Jlt ±wj 5 «v5^» ^UJS jmi J* . 2 ■ *.; 


Ml 


eljol ,> iaii^s ^3 <« 3 _ r i» «orions» i»JS ()? ^u ijiaiUI 4*UI ^ u -a . 7 , 
(^3 «orientation» 4 _oiSJl jj\ La>| ^3 j-a .M l 


_iJI olpol jJa)L (^3 (4 juU 3^UI 3 «occidens» 

^ 3 >^ 4 aJS$ —^1 33 j 3 ^LpoI <jU. «(3y%ii» i*JS 

4*JJI jwXptii .if jJLII ijjjS^LittJI iiU5 3 Lc U—JTji bjj^l 3 olslll 3^ JuJ jxJI 

♦ 

^333^ J OliUI (j-o JLjJLatll^ iuU^I^ 4^jSL-a4l«Jl3 iuLj^U) 

6 & -ic^XSJI 4iilb J 3 J 3 XJJI IA 3 C-JU 0 Ja>l 3 4i) <j^o L_«J 

^*£>2 iiblA iaJ^ 4mjcA\$ io^xJlj 4 jjvrJ 15 cio^tsJUfcJI OLrJUI 3 

** •» 

.Uu! ^>3 J1M.ft.4iu Jl & 3 j&> v^Jlj diriJI 


o** A J** 3 * dong 3 A 3 «( 3 jt»> 4a15 3 *) i_-uLunJI 3 

5^5?5 mu 31* JU)b ’S^ *1)3 Vt 3/^1 J* 3j^ <^l 

^ 33^ 3* *3^ duopdl J&DI .dong iJS JSL^iJ ri£* 

^ Jl US JljU (jLtf&l 4 iSLw JSLiJI (jjo 

£® 3 ^ j^lc- J3MAPJJ ^3-JI 0IS3I ^-3.^3 0 4 * A « < H 33j^ Olla«J 

Jl ^ 1 ^ u 4 *^! dlpoill 3A 3/^JI Vj^*3 3j^ 1 Jii jqgr Atl 

LoJo^ • JdJI 3 03-^^3 ot^JI J^Ip- Salt ^LJI ^sl—uU .^Lo >3 _uJ Jjjru 5 

gp^oS l^?- <3/^1 3"° j**-Q—3j^> 3 03^1 *«Jtl —» 

.3WI ^3^JI 4 lp-jJ (^ 52^0 

OiS 5) .OlslflU! qj—) Ols^lip-I «03ip*»3 «JU £» jlptl^xtl j— 


v r > 3 ,4j ?^^ U 3 ^i - * , 3 Jj 33^5-*^ JU — <£JI 3 l® U^3/^ ^ J 4 4 4 V ■..»<< J I 4 ^ (3^ 

«nord» 3 ! «north» iJ5 j[_i < 4 ^ 33313^1 Olidll jdjuJI ^ A :. f Jl 

3! «jl—u*JI» ^is2J3 <ner dJU>Sl| <^333)3Ju^i) 4_oiSUl jjo 4 qt, _«ti,o l£\ 

ialaio ioL&L «suden»3l 4^ <<< \yd b «sud» 3} «south» i_xdSJ).«Ji__«*^l» 
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gjboJI uAH 


b^Lp- v „0 sia'a* JULC' *U—*JI Ifr) £lft3jl Jl J-^3 t^piJl — ^Jb 

Jj>Jj JI ^| tJUb ^LcaP* ixJjill »L^mJI (J Aa^) «JU»**dl &>SJI 

J 3 cjLuJL) «e> 3 ipJI» J 4 aJSJI jl US < JUJI j ^ 3 «ll lx>J j> ^Iftp- 

. jvaJU (jittZ) «(JU**uJU 

i i. bLp-l «e5.>^ «e>3 A C*’^3 ^(JU—^LXa—1 4ti\ {j&'-f 

aaiUI «4 ju—*JI objuJU 3 I «septentriones» ^ «north» iuuftlll j .i 

.e>l>*x JSL-i jju> ^jJlj (Big Dipper) jeS^JI e>JI {#6 j-* 
« JU-£JUJ ioJS <JUa iJb^Jt ^ JuJlb ,«north» 4 aJSJ iliU-o ^ 4aiSJ) 

e> 3 JLpJI.e>a JSL-i jjU- jS^II ojJI Jil® e*A >- <(< o * *^ 3 «arctus» 

Al l j^Sj Ujot * jL^JI eft 3 I «meridione$» >* 4-JZftUI J «south» 

.ej 3 *pJI J *U-«JI eflaiSl a (,3 

ij*aXI (j .jjgua jOjLap- <j* t£>P-t Olil J CjI&Ipu^I *U-*J jb 

4^J b «jto)l Ji-w1»3 «jbl)l Jbl» olpu^lb «JU—i »3 «e> 3 l^-» iaajJ 
jj* «(jki£l 3 4j!^3 j'SII >ftb j) JuJL» 0 ^ 3 * Jl 4A4**i)b . J-wJI Jl 

^sd 3 jl jSLf OlaJ <33 ^ n) «j—j-o» bft>^ (^**3 ^ 

to *,Jilail j^o bLp-l jb jl jS -$3 .(4—JLo^II Olii)l 3 iJb 3 JI) ^L-J^Jb 

.«£>jb» 4 aJS jj» «(34d&iS (jb e*j j > 

J 

^bjJI OoS .cIpo^II iijjtt j-'LjjJI ^IjuxZ-^mI jS^[ *J^ JjaaII ^ _>S5 US 

iJS’ ^b j}\ oIpoI yJo e^3UJ Uj .C-O^i i*JLL m~aa\\ ot , J u ) 4a, fo a 
iJjLkMt {J&- „U—**4-ftj ^bjJL) jjcuL^ipu j*bjJI olpol SjrtS oyip*’ (3 

.aJL-SJI ^Ji ^ jb «boreas» ^ «JU—J &JS <Jlitl 

(zephyrus) ^L-jjJI CuS Uzo * 3 ^^ —*»> 4ili>3 3^jb CJlS ^-zlU 

,^xjjJI ^JlQ.) C)^uua3 ^Joj3 

Jlo_&JI iJUpVl OL^pJI qo Ol—tolpo^ll » U. ■*! eflileo 

.45uzil a^^UI ouij-rk LJlp ^53 Jl 49^5 6^ ^Ar^< V5-^Jl3 

033 PUJ Jl alS' JbblzJb 3 ! 3 jU)l j3j> 3 ^>^bj>3 I JzL*jI Jl J 3 -P 3 U 

.(3^Ua3l ikojS ^Jupo 4S)ld Ajuojl io^U- Jl l^bo^ ^L&- g^ 3 j^l cb>^ — ^ J>b 
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uJUaJI ujLo.iiJ) 

* •« 

ti»5 V>Jli JU- 4 UI Of JaLaiJI 03 ^ 4 _tJLaJI 4_,i J3 JI j 

m 

JU-*» _) JU-UI q* jj*j jtS JliU Jum d* ,^j5jUI J^-l_ mj 

oleob o$^-» _> ^SyiJI q* jow (jlS^ <«landnordr» 3 ! <<^1 *l_pJb 
«X;*j JU-i» 03^3 JUAJI ^£>1 .«landsudr» «jijl 

.(21 JSLiJI) Jl^l ylt «Ju,U 



Jp-L-, ii&dl 3*3 itJLill 4_.Aj3JI £ OUU3VI Cw>— :(21) J< ah 
.J iiLijij I jiLu T J| CSXo-jD qiUail Jsliij 4&At>y f JpiLiI ^JJI 3 .gJjjJI 


bajK—jJ iL3 jJ qlS .obbUjiU ObM—^ J* 33 IUII juLiJI 
* i n ‘ ■ '' ■ l oailae- I^bOmIw^ .obuiU Jo lib <jU 4JU—«JI L^jtS Jp-L_w 

I 

05"3> U3?’ ^b«il Jj 3 .cLLoill iauj^t OlalpoVI 4*c.jjaJI Obhboill 

t> ibUiJ *U-1 J ColS» LJjjIS Jj 5 jl>op- iLp-j 4lsi« (j lj 3 jlSL. 3 i)l obU. 

Ji-lo «q«s Jsaj US' 4 illou» »U—.L ^b^JI (30 *3 .lalaol qublj3 juil jJi 

4JjiJI 4 JU—iJl3 «5ijUI j-bjjl CutS iuyJI 4*)U—iJI ^bjjl J| i;_«Jb njjil 

/ *«4*&JI Jj 4 ,««..i t b ^j^Lo JSj£j IjSjbj <41s|jJI ^bjJb 4 U 3 I 0 JI 3 .i.UjU ^byb 
030 -bUI ^OotLuU .Laji 4*Sl£ Jj&ll J 3 P- bl 3 jJJ 44^1 c»U. ...5-11 

eloobll 49yd, ^bjJI dbS 3 ijjlillj 49>m ia*pj,l & 

to ^ .^jj Of ^->3 (j*'*’ 3^ 4l-> iSji 0)1 «ydJ jSO* IIA 3 .^ 3 liU JauULl (j 

bbS^I 3 *s-u ji u^€ 1> -li&l J30 ObkboiU u.> 
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£jbaJl U-oJI 



lo-uxS 6^3 Jl ^ w» J1 

jjjJb bt3jJI JudoJ jl oap^-ii g ^~ ■■■“*£ k 5*5 

k-yy 

.< 13 >ip.ji jo^3 <£UjI Jl jjkJI IJA f*A> Uj5 

! JJ 


f3pJI 5 0 ..^-iJ I Cbtf «6l«3bll JoJu*i) V-JsUiil 2Lo$J\ f 

o'* «OilWI Jax> i5 .Ol_*lpobll tejxi J»M ^>5 

Col5 d«P- <JL4jU j* d US -BkJ* aUM *4^ ^ k k^ 


JjJOMiJ IfroljAiJ 


fcjAJI 


Jl j ...I I o.laJ Li ip-bLaJLI Jft—“^1 J3L—«$)l 




ai 


.* 44 . 


LoJJlP .iljwipJI 


JoIpO lu£$ . j£LuJ\ 6*3 iJ&Ml 


>l_«3 ^ dl vM IJ** «JkJ ^ ai—4, kk j 41 —*» 

» JJ ^Jo \Xa> iOloiSJI O* US*w 5 1 •« I ^' A * J1 

, >L_«j «<J>r Jl ik> &*■ * 5 ^ '■&)! o^— 

| oJLfc .«d 50 A Jl cM 65^ ^AJl isl—^ jl*ll <Jufii- ^ o^-^ 1 

t /.l^l l (^bvt 



^sun ce^i j oUjU- 


j] j 3 i (> v^k^ 1 6* OM fla*A ti o-kJI 


Jblp- vSUall Ot^^' ^ 5 ^ O ^ 1 1 >® •' iUi k-^"4 

3.U & (_JLJI jujAlJI ..*% _>eJI i k-5^ ^1 o* 4*^ ^ ‘C^ 1 

*4 ♦ ** ^ ** 


. 1^53 J 4 -JI 6*3 


*uJ 


,._■!. All J^p. Cij-oo) 3 ! <^jk f 3 i j ■“4 -° < 4 ^. Jblp- Oj* 5 —* 

I ,--US ^1 olsLO,! ck?u-«33 *k«3l j d,oaJI ok J3l«^«3 

J5 j3y, ili3_o jS^I Jl ^ C^ el >- ? '^ 1 ‘^ sp ' 

Ujip Si3JL^a 4SJU d*U3l3 ^.4“ lihS k • ilc -5 JI 6-» ’ 
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ujlttJI uia*DI 


4 xL*i JUJU wUrj cjjSl 4.8 Jj djiS^A JUOpu gJal*oJ3 <4Sjli io^lx 

j* IwajLoJI j^A^Cdl 4 aJL q X ljL*J3 Sj* OjL^xJI 
•»tXj| 830 - 1 ItwoL^JI grtojxlj! 4 a 1 aX CjLo^JLra vl>^J JJ ip-k- iifliA 

.l*I*k9 ^1 48UU - 3 . 085)1 JI 5 L 4 J ^JJI oUttl 483 ** - 2 

tOSLoJI juaxuJI J 4 juLmJI OkllsLoll fjasu 

.«J 5 jax» 583 * j* aL>jJI »jl) :(point of departure) aus\ 

% 

.ji-JI jl^ Sheading) 44 * 3 )) 

.U 583* JJ c-il>JU j* dlpoill .‘(bearing) 4*31)1 

.£83*11.1S3* jujlpu :(fix) C 
0 jjk A>io Ja«JI» Jail) , cuiili , ll-o i*ll•■ *. 


o* JDJLsil iSi 

r 4* 


jl 


.A A—M> 


Ajll J*j*j LoJuc L^3«af> 4 *cigug> l^iSv) < 4 j jOJI 3 U A ‘A ll 
. 4 juLUI uU^I joao L5j>y OloLui .483JJZ* a 

jlpJ! Jx djiS^A lLojlpJ ^Jx SjjuDI ^3 4a^a 5 jU* dLik 


.ULf \jS$* 


ij n . & l) .<Lj\jjs3 4kjL> ULflX 
tl^l JbJlPuJ) tJaSo t 'll l_**u IJlaJ 


jjj—«J| 44*3 jl <(3MJtul 4 kfl» 


tjJJ—«JI eliil J ol&oill ilx 


J .. v .a3 


viLS^ 


jl jSL* U5 41 ^ 3 *)) g^uA) jl j£x 


U4U kLill 4 JL 03 J! 




JC—«*J18 .4S>!) ^3*0511 oLpuVI (J £ .... 5 .1 48j 18 ioMx <Jx >_c.| cd^odl! 
j* jrdS^ 48 ^ J 8 I <(iUd 8 JJ 31 4 L 03 JI J| O 4 I 3 cJUL^I JJ J>* dJ J3 
j* 4 x 3 * 4 ^* ^jlx j3arJ 1 ttiUS j* JosSH 3 I oIpoI J 48j 18 io^lx JJ jkil) 
J| J*a> LoJJx .1&3PO ^all 3 jl « . * Jx v aK*V» 49jlaJI OUMadl 


d[^PU3 


(3* k l5 4 jB 4§j 18 io^lx jx JiJ3 


3! £>>11 olpJl 0^9 <L. ,„ ; , h l;. p . o 2 La$> dbjJ ^$3 X, li| »UI .fiUSill d_Ji i 

* •* *T 

•4*lu la dJLo^j jilSwiu 
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fijbdJI OfiJI 


.dblSJl 3I Obj*> 3I cdSl^loj*- d«IP JaI^j ojIj 

iuj>o tdc&j* jjla 3 jl JjIp* .villi) JjL^I dJ Ojdly lij OS5JI jjb 

jvSUS^a JbJLPuJ dJLfixil 3I dlk>jlx> <w»JLob jl dLSLf 

OU^jJ) gffi c^tLJLtt ija <5!^* ^—& 3I Ijj o—sS l«bj -1 

(J .43jIaJI OUM*)l OJU& ^PcLo ^Up^I Jj*—*3 C0I3 45 )lftll 

J^uffi ilaAi j*-l Jj 6^3*J! ii{ £b£ 3J <6b*^ j-® 

Ua^l tJLS JAP0 ot bbJJP 4&f3 

dxS^A JuOMl) IjuJuf tuffi ^£*3 jl d_JLt tdlpu^ll j& L-e*UP - 2 

jSS US £)&3 <j|l oUi^l ^ U"» J fa , 9 —**-U J^ ' «* 

tJjxS j! dLSLf iluPO «<LJua Cffil t^jJJ dUSbli J1 j&l .UbL-* 

.odytll pU$I ^ 4 iiUiXi<» U 

a#I* >T J1 ots— *» ejUjU c«* v 1 ^ e*** 4 - 3 

QMflklt i-.u . 4 «*> di£* V ot^lf j^SS (33 -o m A 

ijl CjI^aJI 0 »i Jb ^ iwuLoll yU” • XmmASxi ddpj ‘ L> * ***^ 

.Ask>o\s 4jjj ijs> Jj£u*j 

^1 <Lsuo 4 qWaa Sjpc3 C 0 I 3 d £* oJ ^-pwj bl - 4 

Im U_^*mJ3 JjvSS dL^lj ^ ^Jdlptall ij %*4 . 4 ©dJU J3 —p* <jlS iSJ 

.d^ijuan oij& pU$t (| vluJc?Jl d 3 U .SjUii ciU^stU djcyffia 
djjJ ^ Iij3 .Ifoifr d*JlflJ Jrx *»>9 iJbjli^ vlbiJ O i lS ISJ * 5 

dJi ij U fjJ&U 45 jUil oUbbJI J16jli)U 3 jyi 6^ 

.(22 JSLiJI) OlsUaadSII 



au>}« .d>i- ^ 4^h»u >ljil cjj^l Ch> afejt* V> ; ( 22 ) 

.«iU|Lui! 4 £LmlU» dLJw dl^jD Ju^AI 
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uJUaJI uja&II 

Oby^U (Jjiil Jl». J*i\ j£> U 4 IL 9 -J ^ oaLoJ! jruxpclll ^JLixI_«J 

alpuVl Ijji- ilsrjA JS Uftlg* «*» <3 j—wbJI ujill JjI^I 3 SjlpclII 

Jj Ju> (JJ J 303 JU jcuu j—A 6 JUb Iaaj> <j&I <Jlp j?t jpJJ 

4-Jkij olbg'^La (lilijJ ohll »a LaJ.^ j&\ Jj Ja ,^^JI 3 

J^JlpJI ^Jaj .yoLal) qjtaJXxllj 4x1p )Ltv> 3 jJI ji^ib 4l3)Uu <j5Lf j3$a Caxx£x) 
^lasj .i_xjLaJI tjA ±s*\$ viljVlS^ JMJ 3 J Jpt* jjo Utifla ( 1 ) 

(3 dlpoVt viUS ijA^b 491—uaXI ^liJ) d^AJiJI ^la*j 3 <4JL>*^JI oIm) J$5sfl d^AxJI 

£ja 49jlfiJ! Ola^UJI 4_JjUX C*a<1p£, _ J\ OULJbu oJUJI «Jlo-1^ ^ 3 —£ 

.Cxi Loll qyxpuJt Jja gSl^a 


o*djJ J*-* 0-* *3?* *(1) 


OUJbu 

•M 

Ji* 

ounn 

Cfr»Ji j* akai ji 

1.5 

V5^ 

\Js> Wj» 4x£J B>i-d JJ 

2.25 

V> 280 

jiskSi >qwiJI Jl 

1.75 

Ji^ 10* V5 ir 

4iL*4i 4 JUju> 3 g^oJI <J* 0Jj>ui Jl 

0.75 

v-»>60° v>i*- 

Jl Jxo 0.5 Uift 4^ J30e Jjfr [jb-JI Jte*yi Jl 

.jyLA J34M dii|Ad cuW) * jImJI 

0.75 



ol 0^1 juS 3 LoJLc' < 4 xL>Lui 3^ 4 jJ^ bLuft (3 to 3*3^ < 4 —mjLJI ^Lc- 


^3y?3 CjIj^pu 3 Ljlyqn .«<a 6 JUb Ja_ £3 .4jsl «aJI ^bliil CxIpcIj ^ ^ 3*} 

(jjo >yi kJ^JaJI 4 j» 3 j Cxsdal—*J 3 ) 3 I 5jru5 Obll >3 4iLu£ ilLc^ 

jjo t^9jJail ijs- 4PU0I3 49jl9 io^U- ^Js> 33x5*)) dbSLf (23 j£ <*JI) Sjjpu JJLo 

dJi-Lfli J 3 S 0 UU9* i 33 JLL f o]| ^ 3 $ ^ 1 .!<■>■? 4*>b ^ 3 *** vibjjjb 3 ^*3 

^ill 43 Lm1I Ja9uuj ehS^ <4) 443I3A 49L_ J fl 444 Jl dliw! 

yS- 4j3jJI O 3& Cx^> 4xA& 3I c9y> $3^-3 4Jl> 3 .3P-L3 JI _IpcxS C 0I3 1 ,frl-gh9 

3 All JUC-I ...auJ <jl ^^3^x1 jjjo (SjJjiLo 


,4aIpo! 
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gjLdii uJUl 


<J* U- Jjp |J Lilly I JUP :(23) JSLiJI 
Jp iijli Jufel£ (^llt SjjffuJ" 
^JUwaJI £^ 54 *) Jililj <j^yi <3jJall 

•Jp^t jt**uO ^ 


g *3 .iLSjJI ilax>SLU OjJLftJI^ 5 ^-pJ! ^ ^jLail ^Jfuxpdll 43 ^ X-aSju 

4 j^PvsJ! J 3 L-P- (^o ^PjpcIj ljub ^ 3 ^ < 4 —SjjJaJI 0 Jui> ^ubJl j^Joj C—S^JI 

IO 3 5 qu fclpu3ll 4—£$ljru i-oLail OVl —&• 3 J3L.JmJ 

jjjJfcd ^bjJI O-oJlpcL-ojI $i . 4 Ld 5 > ^£ 1^3 g* IJL-A3 <Jl^p*Sll JaosI (3 uL>ji 
Ol^JLAJ 4Sd d$S3 La Ip to 20 ^JL-PU 43Jill J 3 S 0 jl ^ dL-PuMI 
.jfl , <« II 3 j-> 3 J 4 JLuJI *3 ^->lj|j**J) jV < 4 jU#I 3 vJLxp 3 ^® J ^ - c .^w 

j| ^L^x>J))|jj jpjSlI 4 . g juJp 3 L«^) 43 &ll L_<£uo _4*0 O* lijj 

4, flj . 9 jJI Oljrjilil Jj3J-II 4Pj^ 3 O Instil I jlpoJI Jip-Mj 3l .dllC- j%j 3 |^3 J 
.J^l J] L7p“ U-® 4 Pj>-JI JbJLPO JLp- ^JlPclwI 3J <l^ 3 Lblpol 3 £-ljjJ) iZjsAt 3 
<LpLp o“-d djblpol^ JUijVI 43 J^tall ^Jip 4* 41/) juJipo 3 IjlJLI IJufc 
cg^LJI (j^lpciSU JjaiJI 3 fctojS’S 3JJI Jl^^ujJI jj\ _uJI ^3-^ JJLa 4iS3 

3^ap^I 4 aIaP 3 (3* p^II J^tzJI ^Jl_rJ ^L_«&l i 3 b-o^ xJI o -1 ® ^3*^ ^ JlpiX 44** 

.Jaslpua ( Jd\ 7C9I 5A3 <JLr> J£J*j Jaxj 4j| .twuLoJI 
4 jU < 4 L)L> 4 a-o O 5^ jruwJI 4p^v»»3 oloo^l 3 4 LSt*JI ^JLP (jl ^j^ljfCsL) 

5J . 4 L>jJI f Ji 3 £a gi^JU 3 ^ 1 )^® ^Jlp J| 3^ Uao t^pjJI gp „44> 
4 pLu 12 JjlS .ji'tlJI ^Jlp jao 4 jUI 3 10 -J 4pL«JI 3 JU 3 JjLX^ OjSUo. 
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uiLail uioaill 


. Jjuo 3.6 OjljJLo j5b ^JLxl> 3 tvllS^Uail dJoaj jjo ))ua 36 Juu J-P 03 $^ 

^jlsJ 4, 0 JLAJ 3 .J-uo 7.2 Jj ^bjj aSlill j[i icl_^ 24 Jj*j 5 

.(253 24 j^ASLiJI) clA>l oloobll i aStsJI 



aS'Ull ^JL£ ib^JLe iL**J <JL£ :(24) J5LJJI 

ju* 3 U;»U gll>U j-» JIpvo 3!^ 4^3)15 2 s'j%J\ 

5^30 Jj JaOl Ja££ i^JLaM gvo^wJI Jlp 


v-aSLoJI jMXpcdl 4JL0X' (3 jjotSJi jSIiII ^js> fj* l 3 ^*4*5o jl ^v£>-bLoJU 

i^jLiuo iL^b OlsluUj O^^jj JuAji CjLjI _ioj^l ^lt ^ls .CJJ3JI aloj! 

i£(3bb JlAaxj .£$al$J1 ixaxil ^)i^.i .<» v^A 1*1 

30ui OJCLol ^3 JlLI 4JU3J9 ONl —,&-j 4pca2j »L> IjuJj33aJJ 4-Jlo—J uJI S^Jji?tll3 

•* 

<4a1pcX1 4p"MJU 0>bjLflJ ^)JlpuLu>Ij 6.X& o^lc-J 4 ) 3 ^*° t.3 (3*^3^ 

Jaa 0^b>j Jbt) .^Ipoill j _jJkpod jptJI ^3£**JI viUS <3 L-c 

L bosl3 c45UI (3 1 Cy^> 43£ ^y^3 cL3J^JI )La jru^b 49 JU 1_ utj <JS\ 3! 

&jbj£* jlS 4j1 ^jqj> .^^Jud ija ' f ~* , “ '‘I ^iJI 4 jLU j 10 _tl fjdO j^iSj 

^b jJIS - <Qjl in. 4j Juw (jI j^xll ^jo jl5 (jilt 4 aJ 1 ^<l i, g .ll ^JhqI^kII ^ya ^JaJ 

(jib o\ 3/iIj ,».»H JJ^JJ t |ju> 4Jb$t> Zlsrj v5Ju> yb «4il £UiJ olu% 

(_JI djybllaJI 4 jUI j 10—11 jdSb J*as! 45a Jj ^a$_> U* .Uuu L^asu 

. (15) JJ <> 
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gjUdJI uiiil 




yu-a jut 


izi* 24 4 w 



jSls iftLJI £ Jb*t 3 J4sif &j*> JU** fibol ^ jlou/l £j*£j :(u> 3 1 25) JSLwJI 

±3*3 ovuaM o'&Ji j\ j&> .dU 3 Vt £ ou>* 10 jij&* j^b f 4*3 j asm £ 10 

.&LJ 245 12 Jbu jbcJI 


OMo'j 6JL£- 1973 ^IszJl 4 4 £>^LoJJ ijU-J^JI iLs^pJ) CoU-I 

Coots <1980 3 1976 (j£_obd! tj .4Jb*jo OLiflJ ^IjlpoL—«> b 

(j .^Lo 0 Sj &£-3 4 —RJJI3 4 jIo As~$aska 1$ ^(5!_ Q> ^ btfcS^ 

c4i»jJI Jilp- Jaxi 4jLs Jl -i O^Aeo Isuoud JDJlocJ j!5 l^K 

.l&L, 1^3/i ^1 a^yi 4JUI ij 10 Jl (>8 J&> J^sl iJlS ij* IJuhj 
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ULibaJI CiJUxiuJI 

■m W »f 

Jap- Jp tJp^Jap- jujlpciJ ^^puJI O^Ip-jJI dJb ^ 03— pdXI 
OxJt3 Ja jlai^aj ^3 cUu! Lu_uJ ULSa J3UI Jap- jlS .Lytt - JL—£ 

■ m t? ^ 

^3)3X1 JUJJlPU Oljrvi jrUAJ 3 .Jfr J A^PtA 3J3L—*> dlife 4—L3IP 4 —Ipj ^ 

J^_-*uj £&3*U J JiSllJt ^ JP Jjlpu La £33 <ja Ci-L o <i_a 51 oJI <j£APvl)b 

^uUaJI j\AP*l!b \$jp^ Oja ^3X1 $*Xpo CL^p- i 4 ip-jJl jajLwJ C-uuilJI Jju .jruS 

ijA Opu oi £;bLU o-^-€ *{& Aa* }\ gfolA OTJ 4J3U1HJ3 .^LJI O-ufcdl ^rSs> 
L JJ oStlJI f JP $\$jj il illpjl olfc J3 .^3X1 J 1 4 *..^l)b j 5 llll f JP Sabj 

.^AjJI £a 4 ->l$J il 

J^Apv* LJL4J3 .Oj^— P1H3 Ojl^XI Jp La JLp- JJ i^oboJI jrAPuJI 4 — 90 .X, aIkj 

^jJ! ijp LptJfi^l cL^ jl j^LII J3& «4 jLLI 3 10-JI 4^ioj (J3—«^AoXI 

« 

iflJ^A 4P3AP00 . 49 jJf jjjo t 53l« u XI Uui JJ UuJlP" OjLaJI j^APclJl l^xkbo 

^|j 3 u—**b U33JI ^L93 Ol^lapJI Juu Olil_ maXI J3jJL0j <Jl£ i^Jtb 45 la (jA 

49 jl 9 4 a^Ip JJ jc_93A ^j-a J-JL jpj—44JI 4 a^ 4 T ^^JJ La JuP 
. 451 X 1 <3 10 {j *^3 451 X 1 3 25 ^ £* 3 $ Oj 15 jjjsu^ 

3J jQ #L 5 t 3 4 JUslo Otalp (woLait ^apuJI 4 jJLc- 3 ^*X_P c^“€ 

«(w*jLall <>AJ*lJI ^1 JpsILwb jASLa (J&a 3 l*-^ 4 Li*a 4xiL> JJ ^ 3 ^ 3 ]! O^jl 
4 la£j <^P 4 *aJI 6 Jufc Cj JlrSj! L-IS jAjo .JI JJ Joj 4—PjwJ L^Jj ^ 3 ^ 53 )I JLlP'l 
3^ 3^ «^bLi 3I 3! dsub ijs* jfij vll 9 Jub jl O-aJLp 3) dLSJ . 3 ^Ja 3 ^ll 
jblaHj 4 ^i>3 Jp j^p) 4J5L«XI Jjupcl*u IJj5s 0 $ «3>^1 4^Jap- 4 jupIp- 

dJ guo-oJ 193 .«>» jP IJua9 OJusj <^bL*tJI 3 I ^J( 3 I ja 

IjLpoI Olpol 3) .jLip^I 0 («> i| JkSb ^JP 3! Ju>b jl U—a> 

<j&J\ 3I ^LAJI 3I 3i>bJI J{ J*a 3 loJULP dJi <Jj*: ^9 cdl^p-3 3 Ju ^9 jp 
^ ip- i^bL^iJ! 3I 3I ^jJI (Job J3I2 Jp clpol 3 J q * ^ 6^ d—JP 3 
<£3 i«*a 3 4LS\ JLp j3xkJI 4is :,^a 4-JpUj (op> Jjipu .(26 JSLJI) dijufc jlpo 
iLoS JLp 33^x 11 ^ib^yi JUS v33l—4 **a 3 Jap- ^ ^3! 33^! JJ JL 5 

.JapJI dJS J3X3 Jp 
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SJbdJI QiUI 



VJb .liJ+tl JJ JjuCJ> C bpl fUAlJ :(26) JSLiJI 

Uji JJ IjlfcC cS j& lfc O Jf jUa^l ilxjuJ illjiM 

. JjAJI J1 j*Jt iii £31 


WILIS' (3jA>J Oysul IsJOft .5^1^ jS\ 6JlA fJusCU.1 jl (JLft jtf 

ij SjA 4 jaflj Jjul JJ Jjel jl Oijl .ULul) 1—ll.yAj l~.ale- < 3 <uO 

CulSJ < JjdJI <3 4 laAlll JJ O^Lo Ca 9 Ju> 3J .Jjufc JJ UuJtpdl b^Ju> oLpcJ^II 

ClaS .£ 3 X 0 X 1 cl—pub JI 5 jl J CJLu> 4 jwP ^9 tflLjLA 

<dU<C O Jj >3 JUAJI (^IclAll JJ (J3A03JI JLojzXa jLlPo! 


Jjclixi iLkS djj CuoJl^uI^ cb^ j|jO_J jl Jl JJ Al l Ca^aj 

gA—UJ3II ifljjio j^SxJ! Juoj?aXI jLpu^I ^Idptl u>3l 4 Qjjd> 

i iaAPtil jjs> ^£> 3 U oU .<3 J4U JIraII 1^9Jl 

t^klAfl <j-o ^Luo qp^lS 431— mj* JJ jja3 C*3l5 J 3 J 2 JI i*3ljj© 3^)3 Leo 3 do 

L°4XP —miIA&I JJ C 3 XJ (^^3 Ifrjy g Alj jiIJurJI ^Js> J 3 *s*c*\\ 


.pLadl JpO 
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ujLoJI uxoiuJI 

j5 (jV d-t^L> diSutuO ^^1x11 l ^ l aw ) ^jpjl i^Mtl (j5jwJ 

jj*Z) jflk-ft jj US tjaflfr ^)Jl_s1 6 JP JJ ijjjJI JLpta j^o —fiJ jl 

j^aLsJI ,jrO <J^Jlj>JI oJaflJI JJ ^y?U 3 jUI djjjjS * 1)33 ^13 to JJP.jljAl ^ b 

.“.Ifc-y -U al J. Sa^l ilr^J ajijNj »li*)l ia&JI .19123 1911 
4jb Jldo juJaAJI OjS jl— mX\ Jp j ^i stU .^Uo <*> 43 L ,,.***, a Jp Opj 3 

Jlp (^*^3 j$pt*>3 ^IpI 6^° 2 -JI^ OUMp (J5—wJuuol £j^3 . 4 j 4 —*oLpJI 

d^LuLU gS^Jll Jpu-u J 5 J3 . 4 i 1 p*j jL«uo J $}o j^p JLal 83 3 6h oLitaxo 
4*JI ^IpVI ^jjo tiup ^03 <U—o*.aj PIp^? «* U JjJJX 1J3 .iJlxJI io^Lstll JJ 
JLol 3 4 ^Umua JJ ■>j q •** J1 Jay Jt 4 j^£joP Jaa U tflJ ^►Sll ^ U * a JS iAaj 

U j ^ c - ^ Jj^JI (jjo 4jgJa3 ^oJp JJ (JP 3 «(27 J5 All) OLp^ 5 !_ wX\j Ja*po 

j^utJLLol ^3 ^Ip^II 6^ PixaJI IJub J .duujQj £^x*uJU JJ 4 dLuxU 3 oIdu^I 

0 ^o 3 tlJI 4xiaP J jStdl f JP jLip^II Ot" $ya£U £a$l*uU 4 x1pUj 

Jjzj cjil 4 a9^Ij> (jj jJI j5ll)l ^ JP ^ 5 ) ^>0 Ipflla JLal 5 J OjLlp-l 615 .v.4....>UaJI 

. (17) ^Lo 6«— 43t*ui l^jLo 
•% »•* * % w »* 



«djlpd^Ufa( i^aII ^tcJ dP^QM :(27) ^ 5 1 i£J I 
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gjLdJf OiUI 


oUib v^lks L^JUft 2 * 3 * 1 ) JLt J^-aoJI U^l j jjSLftJU j_* 
<(line of position) k£- g_xju l:*. 2 . 11 a glou . jlp^ Ja<> gtiSjli 

A H J grCuo^jJI gM J^ 1 $J 1 JapJI glx U jlSLft ^ tiljl glxj ^ jdl^ 

glx > <XaJU 4-o JLAlJaJj *gkL«t ij^k ^X La gl£»a 3 ^L)l£JI giL) (23) 
\Js> U jlSLo j u*S\) ^JLxu ikjUJI glx .ioi^x g_ >3 dlxj Jjgj k_ 

Jaa- gkl&j g^i gkL_4«J! ga 4 j| ^ix 3 J .gCLa^ktJI gol& go J^al^J) kadi 

J la JI Ijjfe gX JaJL) ,^S^o LuuJ <Ulaitj gi?lJtJ] go Ikb gi^JU 

gkUj 3 I <&l— ulXI gX \jj*QJ IxLkMj guo —Mjy go jci^o Ja^ ^|juxX-_*ul 

•J?>* ^i" 3 ^ M*- 1 * o^t 

«4£^%uj Ia^Ij^-J 4il 4—x^JaJI dix—uit^j * 3 ^! JuJLPsl) OjuSJI OjJU 

4 a IA ? JI 0JLA ^IJlpcU*(I gSLf .4* , ^kUao 4 L 03 J ^| JJ ip-lpJI g^d g^3 

4& a 1 A II djujStl ^1 J3cl—J <iL5Lc JUlLI ^ gix 4 j^o£>- gsJ^o 3 *4£jJ gjl j 

.gS^O hj> gudLMftl) iSjUJI ClU^lxJt^ 



k^ tj& g I Juju gU^ur oUaoaj toJJX £$30 k^- JSLmj :(<*j 28)j (1 28) g^&jjj 
ji>o k£- go 4jkU£ go ^ CumJ JIp Jfr-ooJIj kaJI IjLA olj&Utfl jSLf .Jl^lj 

.SHU J9>Lm 5' kkX <LaU- go 3! jX-T 
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uJboJI qjLoalJI 

m w i* 

^ q*Ija)I ql .3L1&! 4 JLmua I^IS' oLuAzJI oja 

tejli dlifc JtiU Jxx_ _ <JL& .L^JL^ aLltSlIj iJja ill Ji if tr* tiUiA 

OljJcxoJI Jjkj (jl Ja Qfr CJ3 <ja «* jl ip-L—«# J^L>- lA3^fj 

*tf J <*11 £$345 jojJ! olf3l .La <jK jo JJ l.xaJl> loXX' UL^l 
4 sL*ll jjl 5 «diAts{ jlSLo op 4 &aI£ gjp’) 43jls <to5U- 3 ! *L> £to3jl 

JLP 3 *UJI J} jyM ^ 5 l>Jt (jAij vilj u-j U £§ 3 * < 3 * »LjlJI li—A J1 

Jlc. iSjjiu <v55iyt i*L-ucJJ dJjjjJft jlS* IS} UjJ jJail 

ia>>u J^oiJI IJla £ Sj 5$JLU OWj&tt <j_ a JljJjJI C**U Ol3UJt 

.ojJliJIj 0*tf JLaI <C|yfU ^0 LtuJ £3 «<JLrfl j^C- liacJlj 


QJJJQ3 jJ-bLuul 

Q^UoJIavg 

i» 


J^?1 fjA .io-^LoJU !ju> <jl£U ds>£Zi\ 

gJjSl! ClL^pJJ LoJu*l—uJU OU—ISUI 

tdjcdlpJLI Ol— rJLII (uj^ap- 3 J l»— <* 3 

4jJuuJI (joSLoptil <wxaJlpcLu>I kJbS^ 4 j>3J 

^^ 1 pc 3 Lo UU .olpuill 4SjJtt Lpojb 4 a*ul)jJI 

LJ_«uiil 0 M 0003 «Juojo wJLS^ £ 5 ) <jjo ^-aiS" 

L5S _ J\ <Ji *o3 Oifl—Lo J—c- 

,4jJlJL5j jaX- (3jJp al.lor? .As clpo^l JjJlPcaJ 

4jj^i5J^3 LJlL ^uJL-u&l 6 Jl& 3 Juj 
l^Juo |ji£> j&\ dLLft> ,4j 6 )^la— m >1 (J^ui 
JjOJJJ J^9 is>\fp$ <l*A 1^15 jSjj £ 

dJi ,ja ^jJI tJ&S .5^3Jl_c*a 03 ^Jp ^>ajO 

JlP -33 4aJ^£ vSjfc 0^15 JaIjI jl Ojfv_P-l 

it 

gLpu^II JuJL^ll «<J_ oju i, Q £» i^aa S 1 % blu>l 

593^3 jl**_J&l (jlp :^y *3 1$pojIj3 

csjUji giai ii juhJi oM»U ^jsji 

&Ipu^I JjJlPcll (w>LuLAX)I 6JU2> ^ 1 b 




^jJI Lo itju 5 

** M ** 

lj$p* JU»JI £ jl»T 

dpoa ^1 as^tl oJub 

w 

«?»U-«JI (3 4-tLfl-Jl ,JJ 
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fiJUdll iiiJI 


o* £,3*^ CSjLSJI giSV cip-^Ull J 3 L wefi jLip*l jujJ Jj 

,dj i^wapuil « 4 -it ^3*lJb JaSi Juiba SjlpL^I 

J* }aX> (moss) J^pJI c^JlpJaJI j! J^2j a*JUt i)^ dLiA 
•IjJp- (jl aLit (jl J& <Sj£aJI oa^J 4 j*»L*<l dHjLA .jlpuiVl { ja JaAd 4 J U j v H 

kXXtf L*3^ jImaa Jl» A ,11 S^SJl ufl.«aj ^ Jb <0*3) 1 ^JojstH Ja^lap* J 

IdixxA <jlpt«Sll (j-o (J^ipJI uolpJI jLutl IvXA jruJ .ftU-oJI iu^ipJI 4^pJI JjP 

<| 3aJ) JJ J^opJ) uJlpJaJI .JJail £ JU—iJt uoIpJI ^jLu Ui-o cSjtiiUI 

^UuiJI S^SJI ui*J ^ jlpui&J JU -J LH uJIpJI oji IjJ iJatjJI ^fclUl 

Ca-JIpJI ija ftlpopJI uJtpJaJI 3—*J io*ilo jSSl fit JSLJu 
$ jlpt—£&l <>* c-u)tpj| Jt JjiapJI uJlpJaJI 3* g >$2 j jl dLlfr ^ - q« 

. j^pJI S^ftl uO*aj <j* iijZxU ^tUll 

03&i 4 jt 5—^ jJJ JpaaJI *L—iV) j* S^pt—£ < 31 —<* J| 0>iai lij 

3! (algae) uJpJ* 3} (lichen) sS^I OtJlSJl JISL^I 4&S a*4 
v^jpjall 3A <<u ; < 4 & l 3I ^uJpJaJI 0 1 LHt ^Ul jiau .((moss jjx-j*] uJpJp 

(fungus) j-Jaall^ uJ.pJa.ll AJitto i-jyaz ^ SjLt Aa.j&l .^^L-p-Vt 

igSis ( 3 jj 1 03-b 03^ l^u U.5^ j^SVl . 4 ihpw» 3 a»at JISLjtl jb 

OS jlpt_J&l Jt $*£ jjdl i$jp?!i\ OLjL-JS/I .Apu)^ 4^54, ■ a* a lol^Sl g-2x?3 

>ap-I 3! LJLflJ>>3 l.y.w^ U ^i-ol J5 —Sj ol C&*i . 4 —Jaxp- 4 xb l^J Cl 

uJlpJaJJ vilb Jto bjtAA C 4 . <t«, J O U * <* SlJ 4J1»,, 4 ?J 1 -4^>^IpJI djuai\ ,bL15 

iy*—& 5P0 yuj ^3 l^Jp UU o &43 <J^o^pJI u^JlpJail 3I 

uJlpJall ^ Iop^ gSL^ £3> 5^ (pleurococcus) U aS'3S3J3Ayi . 4 JUISJ 
jJiP'Vl uJpJaJl JI03 4 i$) ,4 jjJ)3 jIpc-J^II ^3^3 j^puoJI Jit 

Ji* ^^J^JJI ^lopa^f OkUaJI ljub ^ . 4 Ai«il 3 aj^l 

.JUJ< -u> 3^> olpuill ixi OjJlpuJ j^ap-Sll uJpJaJI 
OlJ ^o^Slt u-JpJaJI Jjs < 4 JpJ 1 3 Xd>3 4 j^*at 3^333 JLJJ Uju> 

uJpJaJI j&A> tOLjLJI 0A oat ^ JuiJI Jt- .03, «afl 43$£o ^allt 4J 
^Ub OOJ33XJ iJLJI Jt oUltill <Ut3 J&J Jlt 5 JJ 
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d^iLJI u\9 dj>.jd3 jjJoUul 


»l jjcJ ?Jl uJlpJaJI .4aZsla$ 4Jaj 40) ^ J-tb*l Ji-iu) 03 -ff . "** 1^3 

< 0 * 0)1 j^pLrJI I 4 J < 3 **^ (jarxJaJI j ftk >3 i>° 03-JUl (3 

. OLJb 4^*4 All 

<3>JaJI \J&> II olgJaJl 3 c J^ iu*JL)l il^SAI J 6 ^ c^bJI 
CJlS IS} .&aZxa$ <LAdj i-Juj jbxi ^sJI JaI^jJI fjA oodl JUa <j\} JL—<SJI 
<jt j&-4$ <U 3 ^ 4 aSma J 3&0 4^3^ oi* 44 *ifr ) Jb—<*JI <3>ta)l S&ll 

&LSS i)lb ,1a 4*3 .alpbpJI eJbJajb UU iblotA tfril fl * 4 4 > £ 3 ^ J 3 —^ 

qa JL—-Jl OM k *--**’? <£)La <Jk)b SUaio jPJ^ 03 & 

43&kL*33 SjJLJI ^b^JI ObbUJl <$*$> .*\jyac*)\ cJlpJaJJ J-b$l 3 * 1 ! 5^-LJI 

,d)S J l—ui) ij$J ^ jJ Lfr* 1 ) 3 ^ btful 
^3 <ijte)\ ts-J :43IS J* UuJ J>pJI Ub*k)l 5-* 

30 JJ 3 <jbx—iSlI pIpJ 3 * Jaibl jb^i—-Jl *b*J . 4 I 9 M 93 4^333 ^Jl 

3 j$& 4 J jl>Jl 3 .jb*—wVl <UAj j-a jtfl <tJp u Jixla ll 

jior .4jlL5.4 ...w Jb * 1 jsQJ> C-JLocb ^Js- jibo J A 4 PlU jrib 3—^3 

5jj>uiJI 03IS IS} .ioJLJI ,ja 4j 3 !®) j£Sl 4*Ja—«# 03 ^i Jb^3 

JLfi. jS\ £tfl 3 jb 43^15 (j ^Lv 3 ^I <jj® SjjuLp 403 S 4po jl Ulb iii&xu? 4-^43 
34 * <>* <Jb .( Jb—-jl Sj&l v-i-ai 3 ) 3 . 3^1 Lfcdja <>* Jb — «^JI 4M® 
3 ^ ^ 1 — 3^1 4i4Ji 4 a** 4 }^ sj^uui Jb. j^ji s^WaJi 

.io^sji jlp! jSSi j-bi>'l 

*au 3 jlptOtSl) O 0 4 . k 44 / 31 X 1 (JOjIopJI J} ^kJI OalaO^I IS} 

OAkl^b 4 Ju 3 ^o S y*M» ^3*o Jl dUI^ O^Jsu IS) 3 I c^ljvbpJI ^JkdaJ! 4*^ 

IIJlA jl ^ajS < 3 aXU 3USIU 4Jjxil cS 3 jkII >-J*-bb 

J JjLsJsl u>Lui >3 <4pwpuoJI jb* —jbl3*V Sj^xll gbau 1 ♦ bxj ,obcJ^ 
*# # 

.ajpjii ^ 3^1 

43 > »i Jaia ^*0 jUJmVI 03 * *l^aflJI cJUkJI OjOpo ol® 

3 I 3 JO 0 5^3 IS} .4j<JLriJ 053)1 {jpso —«^3 '&** 4il jrO tOlpuMI 

La Jxa jl , 4 JLpJI 6 i-A 4^1 jpcl-->I iulS^I 3 l^uS viLO»l <4 jIp 
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gjUoJI OflJ! 


«jIpc£&I (j-o ^UuiJI eijJaJI 3AJIJ ftlj^apJI <wJlpJoJ|» il^ix jL dUUSJ 


»l 


.fr... , 4 *i 


j^I&jaJI lia> £jjl3 0 «, jjiiJ Uj ^SJ tSjuaa il^i# 
a 3 ,j*o »li» 0 loo VI (_^C ^5 -a 5 el[pipJI cJlpJail i J3I jj j .i ■< 

0^1 ^ (^1 iakitl i ,>1111 Oj-JJI JiliU jU. J>UJ| o^aJI 

g* Oyr C&ILwl ij*. J_jjlii)l &ltb Cub .LuJjjIS 

II osfc Uoic dloohll Ssyti .Ij^wJI v_JUU| l^oJuieL-J >jj| «i_5kJ,l 
? ijiliaJjJI »L-a*->ll AipJ (_>*—-o> jo—uiaj Oft® - dl .^o*ill) 5 jl JLa 





M ft 


.iilUA juloill jl£_«JI ^isjo > jjeo jt 1 :Jjjl 5 
i 5 kLU dJb i J 3 UJLI bL-»i. lioj J*_« «UJ 9 jU 


(J>aj Um3 4 J 0 LJI ^Ull CS 5 JI (illi ,3 Cuk^lj ,^1,1 j 3 jISL »53 3l ; .tt 
JJjS »l_papj| cJlptkll IjjjIS—W 5 ZII flaAo_J > (JSj . j^ll LJ 3j IS 

^l.lrsn ml j^S/RJ bl > ^A>ll 4 _Jlpj ^j]» :oloc3b)l 

.4ju»I3 &>j j ISJ LU JU-iJI dloo! ojSjOj ^ .ijtUkoill iLo^JI 

<J>laJI J*s .jlee.J&l jaw J* >b ^jj| jjyaill J^e-^l v-Jetkll JSbljJI jl_x 4 
LJ^jl^ OJ 5 J >ID) j>j| > ^^o-l (jl^i JjuSo ■ ( 1 ) «, U..A| | I l^a J l t *11 

ft* 

:olaftll Js. Oth^W»l <> eJL>tk}| ^lapdai^l iijL* oljLiJ 

fl 0^3 jte. j^bJI 0>5JI ilJLji ^ ^> 11)1 jjiJI 50 

:ObLJI OU 5 >Sll Ji d£>> oIpuVI Js. X*yS *\j**}\ cJLc4aJI 

ijs- ftlj^apJI ^5—>3 jl 4Ja£>-^ltL j o 

J-O iJU_iJI 

. ( 2 ) aj>Jll jrvfr ObWI 

♦ 1837 jlSo^ol CjjukJ 43j3 c«CjLJI (j£J 33 Cj^ 3 j 

<3 Laj) ft)^> opJI i^JLJaJI J 3 P- 4151^0 ipu^o) ^iaj • 

.^4aAoJ 1 diij 3 jLr^JI ftlj^jJ 

C^pu OjapJ) 4 $—ut C*i^3 <Jl>—M Xo Cjj, ijia&l J .q 

^ .Olj^oJ) oi-jb ^ 44^^ 4 -^u lU l ^>0 y^JlS' . ( * ) 0 P)^I| 


jb| O» 0 pCL_ 4 *»I (jlll i»j«JI I 4 J a^aflj J—jA£>JI 4SL_w 3 !:Underground Railroad (‘Jfc) 

•[^■>^1] .JU-^ll (J| 03i©JI 634UI jljii itSojjo^ll iJLfl&Sil o>pJI 
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aaloJI u\0 Qj>*r> 

dJU* JUUl J1 0&&L>^3 &>1>W OK ^jULo J ° 

J£a ^Jb3 <JU_£JI Vilai)l ^i?o Uj^ g^)l>u .OljjpJI 

^ 3 Lpj 3 ^itaU- iiflilPttl ^^iJaJI OIj*_r33 03*VT d^j* 

.«*>» jjo 4 jap* 3 Lo j 3 «S jjo j-£ S J ulAa O 3 S 0 jS *L—ill ijSl^o 

LoJO^j 03^ 3* ^ V3J^ ^ obli- <>o^> J&Uj 6^ 6^-S Jk^3 

Jb ,1>*)l sJlrxkll 4b> J-i <uSU JU-iJI v^l «4 * 

31 JI Sjjj J£a Ju*JI v-Js 4 j*ij .JUJtJI ^-*jIpJI Loji <^iH 3 o^*— 

6J^l|3 c JU-SJI yboll dU3l fJblj € JU-iJI £ iyxll obob b^a ij_4oJoUitl 

/ 4 ^«dJ JJj5 

r^jrulpctl j^Sjyii\ Jl l3j£*“4 0^ 03^ 3* ^)l^U 3^ 03^^ obJ 

jrtfJI dlb* jSl) v3j L-fc* JUT* ^ 3 )) £ ^ 03-^M 1 

JSo JuxaII J^ksu (^-_^La £l$jJI j^«J n7 * *» ^ ‘^4*° 

jl ^JLc ^1 Sy*)l OLj^b \XS J1 oboMI J^ OLa^Iaa 
UjSJoj ci^l jl$&l JS\ *bJ Jl l>bxJ b>* 

lodpCUfcA <|ju 5 Jl 4 llo-j Ju*JI Ijuj <JaA 3 Olo^bdl oifcJ ****^ 

J^JOS LoJiiPj .djfclpol l9jAJ 4lb_“'I^.S *4J ^IJi JU—*JI ^-Jaftil pjso 

^jJu dacJaJI ^jJ 0l9 ^ *3^ 4 f3$*^ 

A^r > Al l frlpj Jb 3<uJ ^1 UxIbJail ^>^3 ^aX-Ij 6ilo c 4 _J 
6laj^l JL-iy^ f03o ^ (jll)l;3 «l_4i« JU—iJI J>U)I J*3 Ja_li-!ill 

ly> ^U-JI JJjJi 

A..c. 1^*3 ^SjLto 3 I 3 <£^!>JU Jua.’rj 6Jjb jl ob^JI J^Li h&-)i 

SjJblt <LsljX 4j \Oj3 ^a— 4 >jJ C« <maxI 3 I <4 « < Q) J 3 ^>^ 3 uj V 

^JlpJaJI ^|jg >7 **i\ J 3 P- (jiULJI ^Ja»A ult 4 jJa5JI uj^pJI ^.Xst) . 0 4—x5ixxb 

SybUaS uJlpJail J} Ojlit ^JjUl)l jruSJl jl js£- c61po3(I 

. Jjlitl ^Ja^i3 4^5UJi jbJul (jA JU-iJI <3^UI 3 aJj 4jwL*> 

l a^ilt l J ftja u 4 JI 3 A 3 I 4_)jJ! Jl 4-L>jJl3 a ■ «» p ^1 bl)j— 4 b 

uJlstUI &L*\$> 6l»3b)l ilool Js- OljUtyi OljJ .jU. bJI UD-SJ1 u-» 

J> _-Jl J^ 2 >- J 3 SII l ^ 4?’3 .OSyi iiUi *3 

•» 
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gjljojl (jttjl 



IftotytS Ay«5 ‘b^ 1 Ji «4JL >J) jS» ijJI 

abt j* Ljj^l £ .IpfloJI v_JUkfl jSi J 3 1 Oeb liA3 .1855 fl*}| JJ 

Ojkll ,> 6 d±i 3 *Jj ^JUt ^JUkll - j&Sj | UUkll 3 U ^ Ij, 6 U3^| 

US’ -bjjtfl jOj-t- Jap- JUft tfjpVl oySSJt jPt_i ^ 

oJtpdJI Ji jkJU .i>u. Jilp. oLpo^I JuJpo 4 j]a—*A$) jS^ 3a 

l^ia ©U 3 I j jSl v_*_)lpja J3P-3 dJap-ble jSUr .ikjPtJI jb » .^ 1 ^ ,( 

4 Mj jlot—Syi jo Jl » A H jjkfl ji) £ jJI ^Jptkll olj «j-o5ff oLooirtj 
.aoj^p. IjUull .jil ^ jjuJI ob£_J J«3 .v-lbll Jl <L_^;fb b^ jJalb 

jWy> juu iup^^p. 4JJ 43 ila Uj olsoitt J Ja.t ...» tkp- ,3! gjpurn <uSU 3 

SjALfP Sjyat jyJti jy^j . (6) «J^Vl f LiU j 
0-S>>3« O3&J (jl jtf jUj&l jo AJkc ^IjLoC-it jl Jjji <tk»Jf j^» loj-aaia 

tjs- J-J>a 5 j^io-Vl v.<lr»k H ^»blpc—oil Jjp- Oljjjpo jqU»~ (jjff J^l 5j^| 

«•- 

.gc4jpU ^ 6lpoVt 

(jl5 .^jljJl (| OblojJb ybijl Oiajsj J3 ^ i^bj 5>3 Jilp. 

jjSSJI _^Js>3 iijJI J ji—-Jt Oljjp. £3-330 (j lji> lif>0 Cyli-J 0 -tj3_A 

- ki ^1 caitiU J^l j .*^ 1 4 




» 4—PoljJI iLodl j 43iTlip 


i aloojll i 3 j*i J*vr yi o_Jp*kJf ^Ijlp«Z--iI jt ^J3u 1903 *l*fl J 


:«? 



jji ,j 3 


lo j 5 l jtppyI O—loJafl 3oJj» jutkoJl ^jJ i«*l .*■ 4J3L, idb-Ub 
i ,J 4 ? OvuJilj ad* JU—iJl tjjJjJl JLe. j^So 

(j-J ijSLI < 4 JU-tJI (J0j*)r JsjJap- JLt jL^iJilb Jlkoji3 Jk jbjl 
. V5 toJt J ajpjjl ObliJI (j il 3 t QU 5 ; 7 ,„ll j it 3 , 4 jLpJ| jklitl J 
c 4 ih ijtj dtlA 03 ^J U JULfc JSLAj j^^II i^Jxdall 

do Oo J} 4 ta^ 4 Mf> jbj^l jjSj i^i>5 Ait' 4a«Jal Jaouj $ 3A5 

j-bjJi cikgo % (OUUuaJJ 3 ! oUaii <))n JSL_^ JU. 0^) 3 

b3jiail ^Jk£’■ 0«$Ji lo (jaxil jja^Sl) b ,J [g t la )l 30 JIJ c&^bjJI 

IJ Ua*J (Sjflt-jJI Jju> (^Lt >-5^11) 


♦- 



( 7 ) 
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coUjoJ! uvg oj pas jjJbLuul 

V 

blpuj oS^4 <Ljl j*P JwJpJaJI ^IjLp« 2 _-wI jjSl ^Jaj Ljjfe 

Jul C*-*hJJ$£» I 4 I « jijjT* 41 m 4fuaut> QjaI «J .4kiSlH OJUb 

4a^I| ■ Ifr-Uil 1 LlpAll Lft J Ufr ,J 3 ^II 4*XlxJ| U^lll ^jXp " 1 

<^P j^lstll foUaj Jp cj^pJI JbU* ^^ApJI^ JpLiJJ 4 JLopJI v-jSUl 03 X ^1 

.»)[papJI L^JlpJaJI ^IjL9«1miL> oIpu^I 

4oUip-J 4*JjO jLupJI ^ Ja>Ls> j&j 2*41*11 utjpJI 4 j»L^3 JL*p 

LPjiaJI J*ai3 il *1 fte Jl uJIpJqJI jl I 4 I 0 g*ii*J 3 cjlpJtfl 107 <JIp iwJlptb jp 
oJLpJal! jtlmJ Jjfc» JIoja 1919 ^1*11 ljufe (Jj >*uj .jlpuiJjl jjo ^jLfeJoJI 

MjjJis jb—«*ts «^i33T» Ij^pco ^3 *«5 JU—2^^ (Jl 

5 ^ (^ 2 JI 4 PL 0 I 3 JI Jl jLip!J 1 j\*j Ja>t 4 <JjjJt j] J 3 UL) JLaII 

:l^SUlf jl Jadd ^jljJL) ^JLo Jj> jJ ^ill jtxjJlb SjpJI ^3 tcJlpJal! 

2J$\p*a j JaI^JL j\x^ l^JLftL>ciuL«^ ^ill »L....Jt&t oJub 

.jIpcS&I Jp j^ap^ll cJUJall j* olpo9t <jIp J*ta <Jp J 3 jopJI 

•ip«lil GlS 4 a >02 ,4wll d^JLQJI jlgf „ J&t .■*> 4j[9 dUi jja ^IjO 

^03 G^lpJI 6 Ik J-JU £ dlUk J 3 S 0 JL9 4i1 ^Jbu 4G$1 (Lu _uO ^pUI 

j&P U JaL ^or,J.?—w JI 3 <t$iS GliblpcJ^I <| L^bjl) 31 _MkLo 

iwJLptkJI 39 JU 11 ) ^ll)b 3 qa ^9jvuJI Jl$JoJl 3 iJL$—<£JI 4 ^j> jja 

- I 

,4^J| i*Uj j 

vjk^b ^J&■ j$] GbL-I>9l IJUb Jiuo <S _po jl jIp^ _Al jrup- ^344 «> 

to Ip- UUiaI (^hy< .dsliSo JJJdll l^h , ^3 jx Mju 4i^u5sJl ObLail 

I* 

oM <J^£> C 340 ^P u dljAlt) jU _iVl j-JjJ 

4«_Kq*!*? G-lpo 4pjb!_w JL> 3 I JIp G pr JJ® j 3 ^ 31 ^ 3 X 1 dl3 Lot 

^jldfcXi^uJLrtX S JaEs j^iaJl Jlkj 3 I ^-LcoJl j ^uvJuJI 

jIpJ&I ^lyl jLip^I jjsu Jlp-L jJ jlpci^lb IJub Jlo 

X-WP 3 J 0 J^jLu) t JafiS o l^piiP ju^ujd 4jIs ^ ^ 4jLo . i.^lS 

S ^jlpciStb bXtb .Sj 3 Lxil jvJL*MXtl jL>u*»SH qa 49JL^j jj^l 4 Ej 

jjjxll GLi-U^J3 <—}L xlJ^ vLp _c*- 4tt.ii.JaJt (3 4 I 2 taJ^U ^l^oJI CP R 44 O 

sIju .1 j Oja 1 «I 4.flgJI dU3 (j i_jL^JI 4iL«SDl twos' ^ jujjJI jl <,>>141 
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gjLaJI QjoJi 


^JLslII ju-pI .jJlpJI joxj alj^o— pJI v-JIpJsJI ^Iwlpw—Mil J 3 P- ^ualll 

<Jp* oUuImJI J>Lpo ^^LxJI 0 >aJI JtSl a^oSsJI 0 Ju* J# f t*JI 

C*Jhx1 {jju oJI 3 Lp- 1968 ^LaJI 49l*oS Oj-uU 3 .LjjAj LjI^I l^x ji^JI 

g^dpJ _<£JI v 3 jia)l Jx 3^-3 iwcJWaJI jJ Jlib :4pto*aJjl OJ—fc 

aUlPill cSJLlSLf ^3 <Lx>! 3 jp 4M ciljls&JI <^lx 3 ^Jj 1^>1 j*x lifi> 

. (9) «JJjJI I Ju* J* 

<J[ i^Jb» :1979 pl*JI 3 «cPjlx» il*** 3 * iupliDI i^all Cj*Ip- Ijnp -1 
•A f lflt l 4 ^. A >jPuJI SjxUJI idJlidb 4 L 03 -JL) djlsu—al^JI J 3 ^ (juO JT^AmApJI ^ 3 ^X 1 

3 J 3 PWJU Jap- 9 .$mJ 3 SJ .S^PuiJI 3 * JUJuJI ^3jiaJI Jx pIj^opJI cJLpJaJ! y^3 
Jggr—M*:; 33 -^ 3 ^ ^ 3 ^» utfSo £ . ( 10 ) « 3 —> 3*0 Jx illalp- 6 Ju-pIaJI &Jj*> jj_9 
3 J 3 PCLU jl L^l I 3 C 0 I (Jj <«giJ 3 l» 4 —Lpus C&lliLo 3 idUil 4^1—*Lo Olj—J wXpo 

.pJ jyOff Jl iwJtpJaJl 3 0 LJJ&H 3 ^-JlpJaJ! (jjo 3 3 ^ ^ ^ -*^ 

isJuJLall) ftljOpJI L-JlpJaJI 4*a9 C*3l5 U-Lo 4 j] iflj^laJI 43jliHI 3 —a 
<3 ^^Jaj pI^ pOpJI L-JlpJaJI J 3 P" \Sj^ 3 j 3 la.Mil dlllk Cdl£ < 3 *Lr* tR ^ Oj^l i3 ^J^H 
J jj*»li 3 j-> 4szJpliLo 3 4j«^3xsJI 3 -0 0 Ju5> . 3 ^ 3 ^ *43lS CIaSjJI 

«4 ' 

ojlwjjo dUi Jl5zj 3L$3> CapumpI .LaJ^^Ls (3 li*T I&Ia Jipsil 1849 ^Utll (3 JJ3bjlo 
i^Js> 3 jujl^JI JuuaII Cj JxLmi ^1 jPjVl Oapu JoJpJI 4 ^ « i 


0 jL_m»^II 1^3 jlpo kLua> 3 ^ 3 ^ 4^313 3j\ _M> Jj^l 1943 3 *^j^JI 

Jx JLail^U 4 -lmiLmSII oUUaijl JJ 43 LpI» :*I^ppJI oJLpJail l^oljj^iwl ,JJ J 3 UI 

tjl^ol J 3 >ppJI 3 <jp-T ^ 3 ^ 5 ^ jjaiJmm^ gJ —MiltlS <Ol9jiaJI 

dujjlifc c^ilSj j q 1 3^pJI 3^ ^ 3 ^ <(JU'—“Jl 3^ 3^ 

l -cInfil l ^pd JuJlPeJ ^X SjJlHJI _ Ct gJaJb 4 m_miLuiI j^SlI 43 j^U .l^cJasz-^ 4 cJja 

.jjM-dj (JSL<x<j ^pcJI Ijla Jx JL 0 IXI 3 <JJJI frL^I o^S 4i5 jLuJ\ o)S (JU-£JI 


3^0 JU^mJI <w9jlall (Jx *1 yvapJI (^JlpJaJI 3 X ^jLjlAlll 41 ap- 3 jwLS»^J»I Aja« v^jX 

/ 1X ^« JloJLlI **Jy0 olpd^II JjJlpu l^lla * Aril iflj^laJI 0 J ^>3 < jlpt^^II 

3 JJujjo I^aJLpcImiI iolx 3jl^&5 ^pPP-^ll ^JLoJaJI ^IdpUMril 43^o Jptoi 
4jJbbyi <w)jpJI JmS j^JlJ^jJI 4iap3lo —ua^X (^^13 < 3 , dJ^^ ^aas J I 
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<o\LoJI qj i A~\ jjJbLuji 

*r M ^ ^ 1 * 


iiybS J . jUr^y JJ 3 j£\—us 5 jl*JU 6JJt> CujP oLur^ —*J! J^JLpo 

(jp jjL) <«dw^Svj jJLqiII ^jj® Sjyo »<*■Lo ^u*3» 

loJULP JL_>tJI uJaflJI ^jso ^tol joIpuSII Jl-j>Jlp«iJ JaAS jllL_a >5 l^jjJ Cols')) 

jjo JLCJI L 5 )JaJI Jp yoJu ( 5 jJI jCc^JI oipJaJI ^ju^lcxj^ < 4 j 3 L? pL-**J! j^Sj 

/ 12 Li$ip pL^mJI 05 ^* ljjp jiptiSn £3Ju>- 
yJUkll yj> fljLPtl J J5$l3 ^ ^L-jSSlI lifc j 4_yOfc1 >S^I 4-^UJl 
J 3 ^l <(yolp AP* \Js- cCj ftlo (^b < JU—<tJI 4 £P* AjApOI jL*-J&l ^lp pI yapJI 

l oyoj SLp- Jyr ijjyla_ J\ jo^aS Oj^la . jlojjy OLj^I (J Oya 

l^ts CJo ylo plyoaJI yJledaJLl L^qIJlpJ _<J <jjo IjruS Cooj^b cOSyll dl_13 J 


.LayoP ilyJLQ AxSs>- 


yJLdaJI jl_oy^j C-ojU) ^IApu _u»l J3P- dl^SI—<£JI jy_jl jl J_ «a$l Si jSH 

iLutdyo CoLS Uj .SlL-d AIpcJ^I _ajj 3 1 tjlctdSlI Jj3——of] pi jyd&J I 


Jp byj SLL dJJU SI <ibl . jujliajjJI jjjdyUJ yy?Ji JoS U yjlflj ^Lp 


P ft 


jLyy ^IAocjLmiI OjyLuJ jjl 4*tuyjl dJa^SLil ,4JPlJI 0Jub CLoAc*I_-**iI Ly 1 
jlS Ulo <« 4 yLjJl OLIjjJ)» 3A OLo^SD j* (J CpL p! yarJI cJLJaU 


a...,'.< u abul 

H ♦ 

i£h5U JS' JistJ J3SII 4la>5LI ij 4—»-iU,l 5jS^ jJLj JlJ 

M ** 

^Lo <3 L 1 yu& (yUJI (jl jaP .4JbJuo ^ ) LI 6lpoSll (jP jLlPL*uSII 

(jggt.dJI SJlpI _uuo l^lSL dLLoua JjSI^ O^Ip dlLib .^jjJ ii^yzx jrvP 4_ly&Lo 

^ldpC-a»l jSL; ^LJI JJO Sap (j^LLo (3 .SjJU 3I ibJuo J 44^33 5^1p| 45LII 
oLr^> 3 aiJI J^su Si .oLjpoSII 43y*i SjlpI— wa iL— oj^S ijjjJI J5L^J1 g^3-l 

i>lo Lol _oy jl (jSL J_> <JaS,9 4 aaJj^j 0J3_«aj oL*3Sll 4—3ydt J_ jSIaS 

Jls>LiJU <j-o JoJlrJI (y-o ,4 JjSH (JSL’ <j-o ^btil ^0 (JL^al^lll ^1 4jLuorJ) (jLoSl) 

<Syo SI b^Jil JL _«> (j^o JlJpj (^Ip LL4j jSj! _ ut . jyzx> oL>jL) Jobttb (yJLSJb 

.jLolS' jSdj 4J3J0I 
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£jLdJi ujoJI 


£y>tsx)\ jyQ9t}\ 4—9lai> iJU_ ^11 b^j^l J 3L*ti\ 0 I 4 P- 5 J ^JL-sl Cl , taJjl 

OUjUli jiljJU JuJjJI ^k> .d&LJLi JJ fb 4000 J| 2000 JCo C^jApJI 

J5_£ jjLp < J 5 *aJI ( 55 IPCJ jjo Co 15 Uj 4*£JA CIjlo^ 4 j^ptc>J| 

iwijULijll JOft ^ 3^3 AH J1 JTJ_*£o OL*29 (jlp (iJipJI dJLo 

JuolJ^0» l^uuo _ uuJ <j&$ Capo Ijux 4fl Ja Obfcb*3jll OJufc Cl...uuJ £l| 

gia> J 5 IU 1 jrji«j .frl»— 44 JI) a-UjloJI ^3 JJ jr\_<io dL)5 ^0 Jj («i $js <LSJi 

giA 03 ^ 5 ^ 3 * 1 ! CjJupJI jrv— ulAiJI .J5L$JI oJub (Stonehenge) 

JlpJ! jwaill .8JuJuxil l)j&\ OlAJwi&U um^ 4-u^UI ^ 3 ajJI J5L> d ja bjs- 
(j-o ^djCil Jl» *J I JJ (J 3 X...<**< d&^Affu a ^ 4jjxJLo «<LAJLp-» OyxjO <jl 3 ^ 

jlco Cbl^J J }3 -«tJI ^33 Jj IjuASJ j(Sl 4a 1 > (jjO *jl> {jtb OjSjA 

.Ju*)\ yjlajjll jjlp ^aJ) 

—«JI dlj^l .^,) «( w 7 ix>o» JuilaiU J 3 S 0 jl ^$j 3 jCJI ^ ^u_xl 

jlLAj j 153 (4315 J*9 UL3 U Laput ibl^o JuJlaiJI gjia ^13 (jl (jSL* 

Uj Lo ^ato ol5Lxo jL jystJj dtia> Cyo jl (j 3 ^ jjO 41*9 jdA bopci 

(J 03__*^5LJI Oile- ya IJl& ^Js* 4JCajH JLt>l (jL .jOjqIc J3 cLr>J Ju*3 

4^JxJU,l 4)1^3 4 aP / H \Cj JlpJI < 5 j_£XpJI jyQX Jl ^jAjJI OUIj4>J JL-Ji3 

<i^ji 9 SjLapJ bjJL 0 (j Ij_*5 ^Jlsw Jjxj Jlpo <(Beowulf) Cj_I 3-0 ip^^^uSLJI 

.4JWU JjiJI ( 3 >> (3 1 JL 03 (49jvuJI OJU^ Lu <<4 > jdi)\ O**y>o jC jy± . 49^3 
<4iUi?- dLfcl 3>° t i5 <b-u 0 u 0 Is>-_^e>- ^_^oo quill puJuJ J_e-Ju LaJilfr^ 


SjUe-JI liUi ^ aJjJia o^JIj 


H ♦ I 1 <* « . 

6 jj >19 03JUCJ3 


<^351 ^j-o jo ^ a> b^o |j\JLxj| J eLoJaJI (J3 u«5L>JI (j9*3 <5j3 ,la_3 b—5 

(3 (j^UII U33 IJol ^is 6 jJ Uj .4 xjJlpJI 4jjpcpJI j^oisJI CUIjjxJ v£UJl> jjjjJLLo 
JLaJLmaxJI (j^l (jjlaJLI ^3513 ClaJLcxJI I3JL) (jjJJl CoJlpJI ^jjxpJI j&si}\ 

. j^xcCi)3 4jjJ^ll blaJI 33 *•* bJ ^>3 cglaajl JL9 093)1 iiU5 JLLa 

JLpJI djKil fjS^e jl Ijrob blaJI 0A4) j[9 cJJS jjo ^AjJI (JLc- 

- 0 jC oL?ob Ja-i*> 3 )l jyasz)\ (3 la>jjLfljQ 3 ^oLSDl O 4 P -3 iJLUJI l> 3 J 3 l 3 

%9 

4^3lJI qJjAlo qj9 jJtPuj l^jl 3 JUJ 4j) JuJ (iuOolf- jJLalil I jab Jljj^ .OJji 
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ci^^LoJ} u\9 <u>jda oJolixit 


O^ <w>b*jj^al)l foil *Xp 4 jl . JjIj^/I ^wxa^uaIJ (3ywJI 3PU SSboJI 3 

50U 4 puj <SSLol! L-OAJ loJUL£» 200 fbdl 300 OU^Sjru uJlSUI y> 

j L? t,i CjI^as 3— 0 x JL&ill )Ju4> yj3 yl5 J3U" / 15) «(3 
iajj Lsul J^pu^I J .« 8:2» 3 j 3 SoII >_* <| US' J^l <3 3d* 4 JLi> 2*3* ilUS 
6^{ ^ (>® A ll c33j^ £* «^l»JI j^j» dj t ju-*i-U 

.0^5 ji>jx 3 I 5jLp Jj 4 pL>j |3 Juliiil I jub J^p] jjj 

jiSJ cuLJ^jjjj <£j&\ US (3/^JI dbob bjuli3 O3U1J 03^* ^JU jlS 3) 

^jSl Jj 4 .*,. * ul )lj JlpJI 6 jjfc 3^ 3-Uj Si 4i1 jjjt .dllJJ 4..^g**lo 4 puIj ^ 

^ ^ 4_JU3j OjLsw jfi>l&l Jw-fc jrvSSJl <^U ^1 ^u-JLSJI 

j o « . I 3 <^ia* S 3tr^l 5 ^ ^>JI p l i 0 3 J) 03>aJI JSI^l iJU_wJI b^j^l 3 

j-o 4 xApJI <ilb 3 4— w*tSSJ\ »Ls 4 puI .ciLJS JLju U ^3 ^l>jJI j'SUj^ll y g- ^ “f> - 
4 —uajuSJI SjJLo «iUviS OXUI5 4^> 3 jojltb L ^l l * tbjjiiJ \£juJ\ JJ OjJtll 

O^j ^ .jjJJI (J| J—pj^I C 400I d«ew qyslieJI Cji« 333 <Oj_i)l Jj (3 j&}\ j_* 
o^-^l i> ■£$ (jAS -4lal ,i 3I Ul| iob (alignmenhs) OU^oill o!a 
IOA ji 3JW <til ji. <tf>t iLpol yU Ols>)l3 oLa^ltf ijjjcll LjSl^l 


.1x3Li JljU Juidill 

4 * * lb US ?dlpc3Sll 4Bjslo fjs- JlcLoj JjSIjS ObL^ 3 Al)l 4 ii)l ^SU* Jjfc 

j^l Oljjwij CjIS U 33 cJaAS 4 *^ 3 ^ U3ls , 1 ^Jl UUckll J| 

O^bSLU 5 ^ 4s>3lll jl (jol>9b .yj^SlI {3y "Vj^ 3 —o 

05^1 a!jUra <JL5 » jLj 3 ! LJb < 3 * 11 ) 133 UI julo LszjI_£ 3 IS 

8 Xa> 3 j| iftjjiall CulS 4 X 03 JI 33 ^ 3 -° <«^j3u5USJI pLj cliit v3j^l 4^> LA 33 IIJ 3 

bLi^ 6 L?ul d*i5u iJU—<lJ1 b 3 J 3 ^ <3 »o 4 *^ <*<)) oIpuSII 4s 4 p*IiU 

** «* 

(3/i3 <^U-w ip-ji 51 giA 03 ^—<*< -i—uJI (jx CLs^JI ,jlc- i33j*iJI 

<ij« -03^ 5p-ji 4O3 (jAuflll oilfliill JJ1P -JUJ; ij-ji 40 yxls 

Jljlfritt^ ^XjJj}\ Jl^ilfrill Alt .J—cJj Jlota 11 a .^7 At) oilAiill JU£- 
o> -iv& 6U3I *LH3J ^Uxtl jji lij o>SJI hr »> u-A .ill iSjU 

.J ^ ^l 3 A J^l J u^ ^j.i a II ^ 9^0 (j^SL-tuS .a<» 
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gJUdll ujqJI 


olool cLj ^s^jUbLxjl SL> <jl (jijrbij Up^ 


43j-sidJ ^i.ft^tiJl oLxSl (ji 5 ^ 4 ^ t)£ 05^*^ .iul^JuP ^bl 

Lbt (J^^JuJI jlx*>l li| .qJIJl1p 3!I jjS't 4Pj%uj , **3 <(3H^G-^I Ju£> ll)b 

^J 3 b> ^uaJLII ^3 Bji* dlpol Ij^Lo.fl.^ J )1 oj?ca 3 ^^jI&IpoI JjJiPcll ^3 <t>P 3 ^—<«*■> 

.s^Ip (3jj y ^jji3 <o3Uu3ii 

i CuJj 4 jo 3U)3J 5 0i.r*3 <L*5 vSjT *l*W £ 

*• ^ 

j 70 £3$ ki-u^ (^A*QpJI v3go 1.0, 44*1 >0 4x^ 3Z)I Ja^^Ixi jlS 33*3 all 

1».a a.4^j gjj^li) ljufe ^Jaj (j-o 4*>j^ 14 qaj£ Lj^Aj (JaajLSDI qjo 4jLU 

(j,tco.uJl ^ 33 jit <~ .*.4 * x! >' oloo3U (JjLl&S < (j ^aapJI < 3 j^tJI 3 P 0 4j>3*JI 3 (jryh^JI ^ 3.0 

. 4 JI 3 JLP ^bl £ 

^ a ouJ JlJLaj (3 (JioJfcj ^ujU^JI 4—x£>3-* ^jj^I 5)5^3 l<, qJ3 


^ f3d (j ^ 1 ^ j * JI ( 33 j^ ob>ub gjjuU 4 _ j^j ^UajJI IJub (3 3* '"^£11 cl.fr, «uL 

Jp LSI 3 Afr ^ 3^3 fL&| 6 JLA ji Qi—«xJJ lSJI ^LpV isJJj^j Scl^3 J^laj .(^oJJaJI 

L-* *1^1 t^-ujUSUl cLuJ (Ja<j > AAl1I JupI^a 1 ia.Io" -^1 3 J ,4JLuJI jljuo 
^ 3^3 jSSt JjoIp Sjjo gSls^JI 6 JO 3 J 3l U I 1 XA 3 gIpuI Ju^aQj JJ 

i_j3llfri^l j^A) (jl (jSL^ dJLpcU ^ 53 -aJI jlSLU 3 A 4 M n‘di 4^j>3 4 jjuxj 3 

iJLoP (^ajUSJI 4-d>3J jls cl [pnd«JI _ IlgJaJlS^.dUjL) ^3^3 ^yS>3 iallikU cl iJI 

J 3 I ^J 3 d^l>> 4 i>jlq (3 cr^—qol (29)J5L-iJI (3 -ijj-o3o3 (Jl»— x ^l 

<Lj 3 _^LJ! ^ujLSJI 6 JLP-I 3 (^^* 0 ^ 3 ^ (J**J'^aII 4_ ^u^jS .IjUj>o| o^p ^ 33 ! 

^3 ^jl_iJI j\p ibLSJU (jiulj3J (^ajJinJI 4_ «mai 5 Ul <4 aAuXI ioJLaJI 4_LJLaJI 


g, 

(3 jid I (Jl-fr-* 4 j>jC5 50 3 I 40 ^ 3 Apu 4jJ3^o5LuJI 4-wuu ^ JI 4^t>3 .O^^bto 4 


<4 srj$ 63 ^jlpo ^ <t> Oj^LkXI 4 ua-jSJD (azimuth) ^ i - 1 ^ ji ayij 


-S'! & 

£>flj 


ij^LJI d-^)l JJSJI (Jsi 3^1 JjbLlS vjSIj 

JJ uajU^ Ju-Jtj Ujuj <(»705 ^LaJI 5 Ji *LlJI jojb jl i^l JJbljJI 

Lo <uu JbSj| 4 -u >^5 jj t*»l 4 ApLao Oljjjjo^ j*" .(*1000 ^Jlc>- (3 ^-jjIj 

j-- t.iflll d... 1j|g (4 aj^u> 5 LuJI d.w„..;5j| cUj^^} joIaa jjo 54j^llll—I (^jJI 

:OVUi»-yi jbu j*ls>o LuiSLe .JUJul) jlsuI Jsloj ass. :SJlc-LoJI j£ Juio 
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aaiLoJI ova jjJoLujI 


Jap- Jut yiUiill ju* 4 S^Ul o* a.-.ill Cft.-^JI ijlj o^Aaiill -1 

^olll i mmS 4*p->> jo lijp- ^Ika 11*3 <Jp-ji 50 ^ 11 * jbj*JI 
dir* jlapobll 5 jjx£ 4 . Aa> i$p -3 ,^a ibjlaiJI ol* JJ oju^-^JI ilSLill 

.SjlLa (39^11 (ju. ft .u-ll iJiljft J-jp« 1 mH jj -9 (Jastj La <luyuSll 
ijlj -ijJa—Mih] 10 3 * ^Ij^J (jujjjjJb Ja__ujll ^Jl ^ jJ lqJI ' .e. - 2 
IIaj 63 (^* II* jbj*)l Jap- Jilt jojlill dJi ^ aSjUl ^ft 111 Cuft-JI 

.0 jyoi*X\ 4,^. j5 J| &Ipu) jus !Jui>- ^>Uq2j 

(jljpoill ol <LojA3 JjjUl 3 PO ls^p -3 ^Ouuu^JI 1x15:3jUI Jj oIpo^II - 3 

.gill jrvt (^*apJI J^l & jvSJl 

i-jL^JI (_giLpo .ojJJU (3*At 3 I 3 JS. 039 T j^j j£ :4JLp 1I O^j-Jall - 4 
.abxll 4-ft5^ill Jftl^sJI JL^l |jL* (_)5 Uj IjJ <j^*JI II* 4.UJI CllSjJallij 



J 3 I ^ dj^oUw 4 *uuu 55 (^700) ^LJ^AaS^La 4^0*15^ 4^-^j ;(29)J5L*J( 

•Vj^ ” <1/* fcleub 4 *& 1^51 JjfdooJ J j$il 
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gjLidJI U-aJl 

<L>33 v5Lt«JI 3 s *-* *3 03^ $ <£*— «uwu SJ\ jl <^)j j 

.(iiiLJI iflfljl ^ jjl^l jLpJI) U^s Ijja Oil <uWLI JxIjaII 
.giA ijj* - o^ip- Jai* iL13 JL-jjoI Jju [Js- —mi iJIjijlS j g fl * i 

J23 .U>£1\ SjUjJI o» Js. gJb J12US 1258 fL*)l $ 1*5Uj .1^11u ci_o3 

»LU &jru 2 > 4aS(jjaS ^31^ liRiA C* <**) l*ii <Jxo4-jJLa ^jbjJLw/ o jJj 

1 jj® JjiOdl 4,.,.a*AXo 4SJIJ 3 . {j&j& 4p*3 .4a*sla 4&p-3 SIpoI \Js> 

etd^^4u«5 dbSLtf uw lap- jjJi 4 o>3^I IJla .(JaapJI 500 i-e-ji 

4 j ^ ■ "* * Lll«L i 
* •* ** 

5JLf'Luuo ^£jJI Jx- .l$3ll> J*s ^jbjJL 3 a*aI 5 j$ k * 

4jju ^jJI j^SJ I JlfcpJI j-a 4jl jrvi- ciiUS ^ UJ 3 P* 3h„ ■ » <■*< U jPjVl 

^])Jo ^ <b .,<« JobAll 4 L 03 JI jl 1 — € .4a»'3a)I (j 4—djJI 6 jjt> J) (J 33 I—iJI 
I 5 aJu>CL*>I ^>\ JaIpcU i ^aS L^jLl> ^ IA 33 L ]jJ UwUP I 43 J 3 I j IjT^ 

4 JU _ mJI ^ 333 ! {J& j $*oAa ( 3 /**-)! 3*0 (J-mjUSJI 4^33 ^ xJiill Ija . A*A If 

Jjliil c9^k)t <JLfr ^USJI J. frfaj SI . u h ^1 33 ^a«JI JSU- 4 -pUo3 <h£s 
iilliA i(w )*uUSJI 4. *t> 3 J 3 4loa)1 IJla JiU UL^l 3 LilL) 3 4 aLpJI J_-a»SL*JI 

(^l)l iJUuiJI ISo^ol <jORJ 3 5 ^ 4aT>33 J1 J 1 PI 3 L 0 JaA 

JlS JjJU IJlA 3^-ti 4j 1 ^-wliJ! ) 

.olpo^n JjhXpO Jl 4 aJLpc^I 1 * 333^1 ^3^4*3 <j%upul 


SjiqI^II JLaau 4 »I 15LI9I 

jjiJI jp\$\ 4_4_oI$L) (j«o jLAiiiI JLi*—**>l ]jj 

.jj-oaJI 4a2ai>j 4—XjIj 6 j\iuc> (3LJbl JJ 3 JL 0^ 4 «A * uJ pl 

*3 LJj OljlJuo 3 frLoll (Jl CJL.Atfjl ^1 J3^^ 4At-UJai<?yi jU3^n J3^ 

L ^aaoj OtS^pcf 4 -JIp 3LJpI 0^3j <jUSVl 0 Jjj> jaIiJ .4aaS^ 90 

513^)1 3 ^^yi fjji _ 4 L 0 jl <JJ* ^JPjJj {Js- . 1^339 *L — «jl 3 Cr^3 jU3Vl 4S^P- 

j) ja£ 131^3 US' jUSVl oIa Jio qj* oljL^^II JpUaJI 

.O 3 S 30 JSLu JjUl J! jUiiil OljUl Ji3 Jlfr !p» Ulioj 11 a 

x 
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c 

aaUoJI uvfl qj uQ3 aJbLuul 


JLxI^I US* :4-uSl*JI ^ 4jjlall 4 * 4.0 4^xmo^ ooJlpJI ^UaJI J»~ —j» 

90 U-Lj ,<ti jljjjJI Sjfvi CJlb ^L,mi jljJJ 

^ j »^5 ^ *Vju c j a aII <3jjiIi *u> ^IjjJili 

3JSJ {J &4 Sju^ jjtfij liitjfe ^ -JCcJaJl jaM Jl j|jUo3 dluJj)* ,m> jljuo jo to 

IJub .JLp-iyi ^5-JI Sjftf ^3 <LU 24 ^ J^> jt i^Ua^l 

La »1 (^4405 (geosynchronous orbit) £* 0J31U jIjlU* ^jj jIjiII 
t^Lk*>l y>s ^ 3Juj .(geostationary orbit) Jj tulS Ijl a#» 

.(30 (j£*uJI) »lj2 ^1 Jat> 153s aiaflj ^ 4315 jIjlU I ju& ^ £^3*1 

5 ^ft *U-*JI ij Ul^it ^^puJI jUG 00)^1 JLfr <JL 3 j jOPuJtf jia 3 440-3 J^a 

*U—Jl ^ 4, oisai 4 (^IskrfW j^oJI ^ Ulo ^ 3*11 £ SJL 0 I 3 

.(31 JSLJI) Uj* 
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j-oJLII 4& J&2.M J ^JJ! jjojJI .jbjVl ^frUta-ayi ^*3111 Ijua :(30) JSLAJl 

jaS J 5 ^Ipo ^3jJ! 3A3 ctot^f i&Lf 24 3A ojlJLt i^&SJ ^frLiJxoyi 

.*132^91 Jour (J^l JL0-I3 £§30 ^e.hU^>l 














gjbdJI 06JI 


jX-ftJ! L * ‘ cjLfiJbkll jjhifc. 4At I Vy4 (jl JjJLtl ^L«p> 


cJLlaij y (j^JssJI j! 4 aJlaaJ 1 o 4* «<«lb J ugJl ft^luJI ,(J^.,4 *»jJLI 
^a-aJI $3* dlpob 1*3$ 4 puj jjJaJI jji tJjju ^ la .5^0 d^Sjj Jju JjJlaj 
ju^ jlilill OtoJLf> ^33* ^logjo .»l» ««II j J-w^l ^La)I 


IIa.,.,.Ju k-djju (jflipy— 4*1 jjj 4 ,a 4ul)l> ojljuJI JajJL) ( a >^jJ IJub (j53 t^J a JI jfCi 

4j& ju>5 ^ ^jJI »U.«<H 0 ^>U (jU- -*»,)) a^uSpi o^SLoJI .dJiJI J3—o- 


J 31 U ^ pjl^o tiJllib Jar*JI J rxJ 

5 3II JjfcJI (^tx^3 <>33X1 jX-flJI ^3-0 ^Ju?o oL) 

jftl 1333 l^odpOLuU jl <uU> J^lll 4J3I3JI3 4JL53JI oLxjL) Oj^o ^ylll ObLopJb 

.(J^aJslII 4j^> 3 !) 



.gbjyi (> Jl a^b 3JLJ US objVl g* iuljxt! jU&l :(31) JSL^JI 

jaoJI 3 jlu .ioJLoJi ^3311 ^frUh«?VI jaaII 5 M 4^30 JjLU 336 jUJUl JLbl 
.iitpuS ^3©cJI jjo jaJLJI (Ja c »UmJI J 0^(3 s $30 (j (^ioo 3A3 ^frUktdVI 
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cbiLoJI ovfi QJjjda jjJbLuul 


if jl j^LJI jx j^LSJI JJ 4* tu \lb U5 


jJa L_>j 9 jlS lij Iao 
3 V4>^ -)$**£* olS^o 3 4jfclc*j| U jopcw Jl5s 5 ) <3j3-1 4*p jx j*& 

03^3j-* •3>* , 1 &>* gIpuSII JoJlpo (J OJi^Lj jl JLb&U j£-$ (wit ^ 


uL5 .^IpJI jxi cd>»j jl liLJLfr I jj ciilipw IjUil j^alipua 


jUJb jJa Cutj ISJ . {m L <Sc. I*jula ilL-ax 1*31 S jjUU J*b i^SUI 3 life 

«• 

obul as^JM dSU 4i|ft «^JaJI J* <b$JxU *_***)! jx 4 xJlpJ1 ^ 3 jx 


.dUfclpol JUJlpwJ 4 xIjlpcLuiI 3 ^Lb^Sli jxiJI 

^*tu jjJLI (3 ^USijJU OljUxS 4j^bix^^l jUS^II jLbt £u^l 

l*__*u£3 4Aj>Jb ^(3 jj^b £aleJI j>ill jx J 3 VI JloaJI JSI 3 I CL-j*3>II 
Jtr4 Ua . 

CuS dif oJtp- 3J c jjiil 3 i>SLiJ SjjJl^ itiS 3 Cti-ituSI: j^> ^iSo» 


*c£ jxlill jjjaJI ^ & I^apJ! v-xILpdaJI ^IwXpcLoiI t*j Oj*l£l ^itl 


1x3$ 4pu3 1*31 .jlAJbJI JLbl ^Js- SjJa3 j)l <1*^9 jrUaJ ^l)l i^^JI jx jStlx jrvjt 
jx JL-**JI L_9jJaJI ^C- 3 xJL> 3 UI j-Map-^l uLL^bJI 4Lt j l*3| .jJjiJI 03 JLPJI JJ 
. (17) «?JaSi iJ\^ui\ ISojxt jx UjSJ\ 4JUAJI ^bLtl 3 Ijla ^ Ja 
l^jjxl jx J L—<*J I (3 i b uflS Uub Jxjzj :j 3 f> (JI 3 -— 1 *> j£ 4 _jIp^II (3 

•I ^ ft® 


.dJjlalj ioJioJ ^ 3 j—©5 (Directv) c£jjjI$ jUJb ^jlpcL-«*3 CjS ISJ iJL_£JI 

JuJjttll 3 jLkll ftlAflJI (3 *_© 4JLxljlU icPLh^JI jL3&l OLo dlLjjfc 

ft* ft* ^ 44 

jUJD j Jn ll Sj^iXI OL^I jx fuJ I JL—All 3 • JJajRx l*ix 

JJ OL>j^ 110 J 3 b Jai> 339 j 3 Jl> 3 A 3 <«6 OSJ^jL jlaJb» O 


J 5 ^l*)l Ja-Lpct) 3 iszS^j J^alj jx-5JI \jJb jj9 cftL-*JI 3 g^V 0 ^ 3 ^ 3 0^9 ISJ 

VL-i Ju^ JI 3 J Ja^ { Js> 3 A .3 3 jr^JI jbLi jx JLxVl ^iSlT 4 SO£U Jlso Jjt 

*• 

V-*po CaSj^jI^ jUJb jx9 3 P 0 JxbJI jj9 71 J 3 b Jap- j^L- jb-w^) 3 


3 JLb^l g-llpo u> 3 JLpJI 3 P 0 3 I c4_c>j5 219 4 pw 3 iLo^j jjL. 4..P 3 J jl 


4A1IPcX g§l 3 X jLlfrill j\—52J Jl£>ll] 4AllPeX 01 * 0^33 JJ (tl_SlJI jx gjSr I ftLpul 


*JiS 3 43 lj^l 4 JLoaa 4-wIj^ Js- pUj c gisia Adcj i U ^LLo oiUj ^ :Reverse Engineering (#) 


.[j^iU] .l^LaX- 
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gJbdJI (±sti\ 


di jxa jjoSlI i, JHab i{ j* _j L1SLM3 j^a£>fy\ v, A lpc.la.)l Jlo .diilp* IjU _9 [9 

^*£ju3 (3 3.^^ Cy* aS'^asxa CuU ,4p 3L1I dJL^^S I Juxi__«^J 

cJx^tj ^3jjo jjjo J 1 .wj^l Lo-Ja 20 3P0 (jj3 4X30P0Q 4P3J I3 <*> I93 < dJLo 3J 
OaajI^ < 4 pj:> 219 jlS iJLxil oSujjb jlilj ( 3 Lk »1 4 -u>^j Jq,^jl (3^33 

IJaso flkJls IJJ < 4 JLp 3 JI 4 §a j* f* 3 LL§ 

jlaliil ^J 3 si*J 0^3 )} ib Juo J| jjLJI dl <£3 Jx dbj JjLJ 

dLSLtf cCJjO>ll (Jx jUJLJI <UJlp 3^33^ 49>R>3 Jfl 44 JI 3 * .fileoiH Jo JLplJ 
jtjJI IpUi . (l8) 4 _*bJI oM 9 ^ 1 ^ v ~pU Cojb>ll Ob-wlp 

JX3 4 pj^ 34 (jijX Jap Jx 1 ^ 3 J cJlUl cUcmi (jlx eo>xJU 3 »LsuJI 

/ 

^xJb lillbb 5 £>o ^JLpdMkil JUlpJU yjj\ .bjX 4 pj^ 7.6 J3I9 Jap 

.b^x OIpj^ 7 J3Ja Jap (Jx J32_mVI Jap 339 (*3Po 3JJI3 101 Col_u/ Jjb 

^uJJ3^al .^jJ »o[3 6 U 3 <Ja-a/ 3^1 <3jCJI ^idl <JJLo 0(319 (J-OPO 4 iJ 

dllifc gSLtJI ^3j-tl 1 Jofc 3P0 4P3J jl .iojjJb .3 .^}. JI3 < 4 x-objJI 

. 4 pp 51 L&jjJ gfajjl 4J3I3J3 el^lp 

^3pj <8 ^jro O3A 3& ^xlllajoUl ^cxJI Jx J3APA jpl gjl_ i ^33-0 JllA 

3 J>jrU O3A 3P0 4P3-U (j^Jails . 19 jit 4 pj^ 13 J3k Jap Jx pl3la>yi Jbp 339 

J3PC0 C0I3 Ov«o ISJ jCJI CJ3ipJI JJ 4 pp 34 4P3J jl Uapj ftLaOi jljJI 

^ ^ ~ * * * 

33J3ill)l OuJI 3^33^0 49jJZjO g a OJoJlxJl jlollll ^Lbl japXJ j^9 4_ OJlU 3 

.dLs930 Jo Jlpo 3 ^iJxLoj ul dllbfc (jfOubtJI 

j loll) 1 jlJal3 jQ...,.pyi cJLpJaJl - 1^15 6 J_& gIpo^JI JoJlpj j^Lao ^Ja*3 

49 jjzJ>l josu j* L^joIjlpI _ ut\ ij&~€ 4j1 j£~ <JaflS 4 ^QjXj Obblpol ~\j** _0L1SUI3 

3 jbT fix cuo;*, ^ 3JJI U lljrJtS' JpL-oI 3UI1II ^Ual Ji a, . ^l)b .6JI4I3 

3 1 6 ^ 4xaJI Ji 4 pI 5 ^1 iJbpcAU 3 LL!JI OJuofc J 3 P Jusuil J^-odl 

«+ 

« 

^JL >3 Qa Jjis ^yjo p ^3 L^jI L^xJ| j In 1 a 441 444H 

*r ^ 

.Uj j^ioJI 3 L) 29I30 j£ l^j JtLuij t _ 7 ili l^ili 
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U-U*pgjg JojI 

(jlitl JjAaJI 3 (^Jbl L -€J 

. 4flkl,. U i— 9^03 ,Jj>D) 4 —BjSLa qu (3^—flJ) 
<JS!— *£0 AjlJI 4__oIp- 1 q^—jjJoJI d. $j<qa 
Lol »l4^J OIjjo-U 1 Q l^jJ ij 

_uaJ SJ plxAll 4 JUj ^^9 ialaltl i—SjJtA 

45M5JI ^-493 

.49jLaJI CjI _o^UJI (jjo JjJlrJ) qj d 

1^9 q-S OLjJJLl! qt 3 J ,0 
k-9jJilU itOjS ^Js> J-~,^po qv^- 4 flJaiJtb 

.L^j dlxkPtXI 41uJI 

bl£-$ f 4 flJ*) i t>b ^*a-LI 43jJZjQ 3 J l QX 
Oli^bJl 3 4_xSlj^j> qajL^ai** J 3 —o oJLpdJI 
«3^aJI 633^3 J&> Jj I Jub q5J cl^Lu U^9 

Uq9 cdLJ 4i Ja ; ^> X_s>l LJL 03 J , 5 ] t Ja. 09 

4 * 

^3 —Juj JULC- IjL-*uJ 4i>3j» *(_|^5 » 

.«pLo J! (J, ✓a * c « 3 <Llb-°^ 3 4dL^Muo qA>ol 

43_>Jto (J —C- <— )jt_& (j—a J-^aco j_) 
49jUJI CjUOrJI iJuS 5 f OljLaXs-% 
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£jLqJI u_qJI 

SjIaju - Ij5^xq ^Li£ OJatl 3_J t 4^13 jjo 1 

I1S3 <3^sLLaJ OLo^Jlk-U ,jja SjuS 4 aaS 0 J-O-I^ OjJsuj JLc«j - 4 bjL> 

a^UDI 0U3M! jLaiP'b J &3 o1 ail) ^ )) .CUJ&Jb l^P J^«IJU 

.JojI^pJI ^ 4)3^**^ l^JLt \J$aA£*)\ {J$~G ^bo^l 
joxj $$jo jljAp' J3PW? ^Js- 2 j$ 0 dA 493 jjttl JojI^pJI J3I O^b 

1 ^j 1 jL 33 4 flblU <jujjLa 3 jjo ^tA^lo ^bj3 ‘bj^-Oj ^.<3 ^Lc- eajl 12 Jj 
^3J3^ ij 4S3jJia 4 — bjl£* f *xSl Olp8..,-A< .l^ 3 bl 3*^3 14)3^3 1 — fcjl&lls l—fcJLp-3 

4 M 1 

t>° ^bj3^ j^Lo 43^15 v5«jJI jIjSH JLax- ^y-o bry^l (32 (J£-£JI) 4 *j^xJI 

4 C> 3 jQJ>uQ jrU*LflJ 4 Jl 4 a» 5 j «Ju-C< 1 ^7 C ~3AJ^A .Ll 3 L—*u| ^3 b^bb 4 raI^’ 

^3-0^1 oito £oj 13 ^3«J .LuLo^l JUJt* \3 & o0^3 Jjk-all Jx- ^3^1!! jjo 

v*US J U < vpc^JI (J 83301** <Ls\j£j> t^o^Lo j^bj3 ? -i 3 12 3—e *3 J1 

. (1) Ol y ^3 i-flfe* Jj>Juo3 JLi>3 



^5^pipJ) j*«JI 0-0 (^ OJU»3 <j& 30 iJ :(32) 

4**!^ j^ip-b L^a I p yS’ O L *£« 7 4 U .» rx ^I i^IjrUwAJ^ ^£4 aJI 

.UU 13660 jJJLU jajJI .L5L*j ^ I33*b!3 
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uiLogjg JojI 


ixyaxxA Jix l* 3 fc 3 Ju 3 ^xtl JpULJI yo 4S3AA0 4 jj^coJI jijiJI jiuo j^Jiu 

.O^jJ OLjjy 3! 5M3S!) ^iU j£)\ j^laJ3 .*L-JI ^ fyxill ^>o 
olpoitl Ig*I— u^aJj qrCwdl3- ^ 3—^3 4—bjL> JJ j tuj I oJUx 

.L <ukit J—aIx ox SjLx 4—bjlpJI .(scale) ^LJU^ (orientation) 


> 4* i o lixil Olsl 4 « U 4, L3 ^ ibjl> Jx 4JLu-U (jojLapJI y^lpu ^j] C-u?o 

fjiUI 5^ ilpjWI o^LiL .i>3^m 4ak;U 3 8^5^3-U 

IjJ .4axmciJI 1^3 Is Luo yo 4 JpjL>J) j^lx 4jLu*U j^jLipJI (jro 4 aAaapJI oliL-JLI 

^OJ OJO (Jx (jjs JoX j£J <j£uj 1 ^Lox itjL> 3 <Jliil J-u*_ _ <^tx 

.Jjuo 4sLuo JSI 3JI 3 (jX L^Juo J5 Jlsuj ibjlpJI Jx jiuJ 

ol 0 ®>*j M fLlkl 15 I (* 3^1 La^sj y <£^ixol ill_i*uo ibjLJI <Jx oLoyi 

cry^JI l^ 3 c Sri>*^ jL*JI {J Lx £^ 3 -t 1 uts * JLAll 3 A 4 JdjIpJI 3 « ( jlxy)» 

iibjlpJI <Jx O^utuo Jj jJaU q^> 4jx Jaopu ^JJI J 5^>olll 3 A Ioa .(Jj*£JI yfc 
.(^jLuJI <3 1*3^ g xlU 3 A ILa (j5o ^ .JLAJI U 30 4^pCuo La> 33 j J 3 S 3 vLapu 

(3 ^J>3 L)Ljblpol ^Ja3 ibjlp- Jx illoVl ^JtSl J lsA 

^ jA .13 ‘f *<3 2300 fLaJI J} 3350 .< 3 fj—*JI <3 (Yorgan Tepe) ^J 3 _J 

Ji>j JJ t^LjSio ^330 jpj^II J—jo is?Sj3 jjo ^ruJ—uJLo S^Jlpuo dzU\* 


J 3j^JI J3& ^ ibjlpJI 0$i>3 .yijl (^xjJ 
<3^1 oIpo!J 4J3J3I i^hx 3 yd I OUUI yo IjruS Ljx Oj 5 i jjI^JI J^aJ) j 

Juli5 y^l3 cj^3^l (iyDI i liA Ijb Lj _*uJI j33j%L> ^JLscLI 
jyosJI Jaj|y> Jx! <3 iu> Oiio L LUx .^^kui^l jyasJ) 

(3 ^JJ y> 3 0 x 03 2 y> 3 $Ln yLui 3 

.«4x1p- ^JJI jLu^II L^aS g^33 <oJl& <3 


.^IxSn 3 CJ 3 ^ L LUx (Ja—^ 3 ]) J 3 ^uj| JaSl^p* yo JUsJlxJI (J 

«* 

3 —‘“-tl 3 3/^1 3 5 ' ti S^LaJf J} 4 P- 3 III jrob tjj^jolpJI J^aflll <3 L>)j L—S 3 

L 3 J 3 I 3 ^LSJl 4xj>3J 

f LsJI La .(O — T) —«xJl —0/3)! 033XJI Ja5)y> yo Ju JlszJI g y' 

.JaAPttb I4I5 493 y^l 4 -ouLJ) JpLpo iiuc> <j3Joo ^jpjS JS Ljt jjx 
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SjLoJI 


clJliA .O T 1*1 (O - T) J£—i Js. itylp- jailor (33) 

jiu&l jpJI oLa ,> T iJjxJI JSJ& o jSLio i-^Ub J*m Ja*PM 
^ »jpJI JSb£uL> Ui*> «T (JtjflJI o* ®jeJI jS^io (^lll Ja‘“'3*W 

v3>pjl jo t^Vl *JpJI (Don 03 *) o"'-* 5 * 3 <SjV i>° T 

£jb$ .LflJjil j£- L-IJJ^l JU»^i3 ‘bSi^ls I—J3J3I 6* b—"T T 

1 rt^Tilyl 


E 



w 

6 jjt Ct&rj .l»jjjl tJeLuijft jpoitfl i*3biJI (O - T) JaSijr 2*l» :(33) J£*J\ 

x . juVi $ ijJJi d£t «i—«* JWI>JI 


au, oilloJI o«*> (3 0^9 O" ioliPM CiL?-ji hi\jri\ 0 

ja 493 ^ 51 X 1 c\jr)U uiut>$> $ao isyA o^u>- ii 4 pu3 oIjj Ui*i -^.yos 

O - T ibjU- Jb a^IjipJI g-Jl^oJU )L.o& Jilaal yS\ Jrl ±-r$> .jejSlI 

atylp. ^ Juoflj ^ .f> 1300 fl*JI tJ! * 3-»3 ilsjbs- ^3 <*33^ <3 

yo dSSjXA iJI jstr ^Lo CJcSo jte (£>pSlb d—P-iUI ijipJI liLJj (3 O - T 

.JaAS hyaj 
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ulLogjg JoJl>3 

foil JU>1 .i^Jiill jlj^JI j JaSl^pJI ^jJ UUlpoo Juiflj ^b 

18 cjhSJl j .aVLU JuS j^oliil jj3JI ^po JJ ^ 3^3 <j* 3 A SiLJj (j ibjLxJ 

** «♦ 

j^JI ijj w bLjk J^j (j^o J>ap*V C^ojo^ U-j^ 3 A 3 & SSLJ^I! 
JXJ3JI3 4 JWjl)I SjjIjJI (JiLc* Lu» ^I^IjlZo ^3)3^ \j»ub& i^a ^)jJI i_oJtx> 

^ i i Ai >^-Lm> <UL> ^3 vS.>^^l9 6JL^l3 <03^ib jlllj Juo Jaxpu .^39uJl3 

.a^lj^JI JufclA* dJS <3 U aL_^l ^ SwU. illSL-il ul^WI jliiWI 

i^ljJI ^LrJI Ja5lj3- .(Oceanus) h..*c*i\ 3 I Jcupca ^ Sjru>5j) 4, aIpJI 
/ 3 ) J 3 ^ll 4 -JIJ 3 JI JaSIjpJI jaSL^ 1 $j Jjupo Ja t ux^ 4Ja^jJl) 
J o^l, «»)l J (J 1 4^j3^SJl SjSsS (jj »1 

<3 Ol&to^ll ijllf jajyi ixptA 5y» J 3 V o-ls f .0 CJtiJI u^-aJI 

.(^yLu^JI iw>^l2jyt JSs- ijjJiiSLw^l Ua ^jfujjvac jwjJLo ^3 J^Uatl 

(joj^l OlSLo jlaS <w)Lux> 4lSwoI grCubJitl qu 4 sL«JU 4djju» 

.if JlSJI 0 U 5 JI (j LsIjxpJI^ d i fljl ^9 (j ^jqjJI 



US Jj ,> J-us-!»f Oaui (jl/l £jJJI ,> OUJ> 0 »jur :(34) JS-tJI 

.SiLJjM $ CJu>3 
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gjboJI Oiil 


OI 05 IS C v ■ *«»3 iijJtU Ca 44 > 5 J iub$J! Sjl_iOpJI j^ioJ j —a 

j^ail 3 UL-^U jja ^LuLs jIpJJI OSIp-j^ <3/^1 3 jJ liSL ^1 


Cuts' Urj3 <^3J bfcU w 5 >jjp- 31 SlU—a> j*L£a 9 jpo ) .SjLopJI oJl js > 3$! 

OtsSllp-SH^ Jap* j-c jl^jJI J3J0 jrUt) Jap*Sf jjo J3I jlS . jSlI lUiSl_«uT 

J 3 (jOjVl Lajl ^■jfvSI .(Jl^—CJ! 31 jSl—.**» LoJuP ^LlU 3 


M 1X 

.UJU J 3 PCO 


31 cUAJ)_9 ip-Ldl ^Jtp 3 jb^JI C^i3l <cUS 3 * ^Ip 4jU-o^j> juu 

jUjaII Ja^lap* 4JLi J 3 jJ>T j^Ja UjLu^ .4jjJuSL*j^I 3 ^ JUxT 

J 3 J 53 <^Ja*Ju& JSLJtu £ H3JU PJub ^Ui..i 4*»I jC ^3*^ I3XI (jAiLjlJ 

.iui-ojJI jjlU jsl^X 

Cuts' ^^vaIIsu 3*3 <J1 3*3 3* Cj^Joj 3d! <L*u3jJI jt£sSll ^JlpJ 

vJUj iydl juja)I .lap- 3 * gJaA>o 3 ^ 5jLp ^JS^H .(climes) ^ ,, JS^l 1 j— ua 

3 l&_uJb ^-Jsl J5J iub^uUI jaSLapJI j[9 JaJaptiU I JUb 3 •oPJ^I J 3 —£>■ 

•33 s - 5 03^ 3* tju^ 3^2 3^331 <j^bJI dJS 3 t-s «<llq 3^-q 3^ 

Jx«>^1q jaApuJ <3U . <*3) L-JapJI olpub Vb el^ZwStl Jap- 3° jSl— «u 3^*^ 

.jot!) ^Ul 6 jCj ^xP' fObLJI^ jlfX 1&\ CdLupl j\Axi3 tOjI^pJI 4 pj£ 

UJ5 .4ob.Lc> 3S' 3 (jQ* .*raH oSLJuS)l JuP jl^JI 33-bj ^JSJ 3S d^Jip- C _iCo 

.^Ajuaii <oyc>y i Bjrcs (3 3 Lb yia-i CjsLm* 

♦♦ 

tf f 

3 b LU O.U^ iljlAo iJloJu 45b \.s UIp j^^^Jlb-J Clgrlh^aU j«b^Pu 

4,hojJ>l ibjUJI jSi _ & (35) 3s:_CJI ^jO^I L_ ojT^ b^j^l jjo 4 _ l^Ul 

fjyJujtj 3 tJt£> CjLp- *l 5 s_^l| Jap* 3^ 4i3aJLLI ^UjCIpI .^j*>^o-JLbj ^U-SijAPO 
•* 

Jap- o^ip .iul^SlI (torrid) ojIpJI iakiil l$j| Jx. l^JJ jj— 

Lj£» Ls^p- 4 joJS 3I pJub ^^Lszj .(Antipodes) ibliil 4obi.U CuiPi ipJaJLo g_i3 
31 4^udb ^lSlb 03^± _ ^ ^>bdl jjo jpyi <3jJaJ! ^Js> jopc _<tJI 3^ «4JL>15jq 

3UC *boj| iwi^ipJI 3 itvJuAQ 45bl^o dlll^ Cul5 .3UCJI 8jSJl uQ^a) 3 Qtap_^ 

(j^Ub 4ijJ3blo j\P CuiS* c6 JLapcLo 4jdaLo viltlib 4 jJLo—C l! 4 JjuaXI 4AblJI 

«+ 

6>JI (jjo ✓a*)l l^J 4 JUI &0 dJLo^cuo d Shii. ^JLjJb^ 
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U^jogjg iojljii 

m 

Co 15 J$p- &>$£ jijSl obi^l 

(JlywJI Jo IjJiliS fJlftl Ja5ljJb (j^ipu .(Ji-wVl 3I (jU'Vl 3 JUAJI Cju)^ Ja5bi> 

OjP - (3 jCJI J*uLf ^ ^fl J aJ Ljl ^jjo Japu U-® 



Jrfi j-o CJ3J93 ^^A.JJru JJ ^0 dJLo US' ^btfl 3J0L* :( 35 ) JSLmJI 
5 jb- 32 h;c JU^JI (^ £Jju*4l ($bLll GJ^ .y^xll »l*WI 

.qfula 2 JI vjijS qJJLadCuO gCti&jUg Jap- Ju£- 

^>UJI 3I «oikoumene» bjSs ^5--cCk> 3 ^_p 4 i_^L> 

l* . ■**>I3 b3-X$^ Lt^ s-U^XiLlI J| 4 * .awIJU 4Jgubt4l 3k LU Cols' . J^jkLU 

4SjLU jjjxil g-^M Vt>*^ <3 ilaaj (J| j±S\ .Ja5i IaajjsI JU_ £3 

SjSJl J5P- i>ja 180 J^aU) ^bdl JCol .(Fortunate Islands) iJs»5JapJ,l 3! 
T - O JojI^ (J3 <c Up-1 ^ ajo 3 (J U*S Jyfctil ^>lxJb Ja*peJjl JoLo-t .4 jl*2>jSII 

.liLC CJL03 ^lll 

M 

Ju>3 C-tp-3 .4jJlail j^^axJI ^33 3 ioj^JI l_>3J3l CJiO Jlszo 

.ilaic-^U io jL& grul^S Cou>3 ^lll 4-^J^5lSJl 4 _-a*»u£JI 4 ial.—. <mJ <jb j$ JlQS ^IIoj 

CJoc^ Oj-fc^jl 4Jl^JI lCjjil3 jljj|3 Ja^3^l 3juJI 3 iuo^CSlI SjLopJI 
4jJjaJI 4aJJI JJ (^^AjJLlaj JU^I jjo jruSJl .3U3JI CtpCl Cj^l SjuS 4 xaaI 

cLJLail 3 3*i—Slj JU^-1 Oj3t> .(jAiJulsj JiLo <^^>1 gCi^o JU_c-l 
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SjLoJI OaJI 


Jo^JaoJ J3! J__£* Oj^Js • Jijr^lS aUJU- Jl *5 jjo CjL-uoLjJI^ 
.SSLaJI J 4 &jo JJ 4 .*i,*S 4 Sjxi >3 tiilioJI ijXa I fclc . 

V 

ikuocU iflJaltl Jlp ^SLXI ^ 111 I dji}\ fjA 4 -OjxJI JaJljjjJI ^Jaxo O^Sj 
S^SbiJI jjLt JaSl^pJI jrd£JI CJadlp* . 4 *^x 1 ) 5 ^> 3 pJI 3 

lj^x)! jJa^i ^Ijj^Joljj-ol J ^3^3)3 < 4 yuPjVl 6^SJb Ja*c*X 

I^Ip 4 -OjxJI 4 *,..., A 3 wU^)l3 U—oil qo ijouJI JjJaJI 3 SjloclJI 

OJuoX'l) ^33^b J*i> ^3 *^jjo Jlx)l l3yalp dj*^ <3^ ^ P3 U 

.^aJLbSlI JLupcll 3PO ( JSjJb 

OSb^j Ja_U3JI j3^xaJI J 4 -Ojx)l 1*333! J 4 —nuJjJI Oljlpu^ll C* 3 l 5 

Ju^Ujjj>3 IjuSL^f yyP03jJI jUxLu&ll JJ03 JaiiL-uT JJ gMdJ>All jLjbjJI 

&3 ^ .(Vineland) iJUJJI ISo^ot J 0-^1 (^1 Jm&l SjruoaJI Olil^s «aXl3 
ftjJtl JaA_ J IS] c^qIJlaJI qw?03 jUI OSlo-j OjrtS fjjo ^Ull OJub i.fl *n\ ,la„ *\y> 

5 jj*SUI JaJl^pJI pJaxo J y> uaJbakll Joj 4 xob>* J JuStoli <LJajl£- 

SJuo^JI Ja 5 ljjxll .T ~ O P3* (jjft JaSljj^ (^yb 5 j£J#l J3*axll <30 4 jlLil U 
jajLaXI) CJlS JISJU ^—uUjI 4 §>xo U Jlp* (JJ C-ojlS (^lll SjfLflJI dU 3 

.Iaj 4 h*f*JU 41JU dJbtA oIjJL) ^Juz j >xoJI 

4JL03JI 

jja-uSn jj*JI J &y> J3SI 4 * ^xloUxXI 4JL03JI j^s> tiJliil jj-flJI (J 

♦I ^ 

(Jju> (^1 tiJUjb (^wui -^J i^jiLu 4 p-SUJU m U>jJbflA cJIji a .Ja_—W31XI 

5 jjo J3SI .SjtCaJI ^ I" ^3 0^3*^ o>xll yfO ^—1-I3JI bbjl—iuijl J30- 

OliUl^SU JjLLa 5 4 l^ 3 JI ^Ijlpc1**>Ij 4 flj^la Jaio jl jIpo ^J aS —«*j 

^3 < 4 ^lxJI ^b^ll3 iV-jLiaJI (3 4JL03JI ^Ijl 3 c 1 u>I .^bjjl3 j^jq— ctJlJ i cg xJ a 

JJ ^93^0 qa jIpuSII O^jl 3) .4 _o-SUjI <Ls$i$ ija Cl!— ujj> J33 cLJLaX c 3 j-b ^$1 

4JL33JI ^ 9 lj .jIpo^U ljUbL> d^~ ^»3 c4JL^3J 4^33 JJ L^u?cl9'Sl <j 3 "l 

^,3)3X1 JaSlj^o U3^*J3-U bbU-^ j^o J3^b J 

oJub Cus—«o Jl 03 c 4 ijl_oJI iajl^kJI ^ *ai)l J^s .(Portolan Charts) 
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UiliOgJg 1 ojI>3 

JaSljoJI OOA 3 ^ -^L-J JSLJtu i>!iU Jo4 ^ ia 5 l^pjl 

. L a.au.> loib LuiL0^3 4fl.4u.Ln oIaIpoI Cjj^Jil L^j\) 4. £. a*»t l ^Jj^j 
•JJ^I J^-I^a*JI ^Js* 4SjlftJI Otribdl CJ LL o Ja3ljJ> 3 

4 ^auu <dJL-& l alap iU ^33$ .Jaj|j 3 JI OJ^J 4 uuu 5 jJI jqjLqpiII ( 36 ) (J5L_JuJI ^03^ 

(rhumb line) 4JLQ3JI Jai> .4JLQ3JI ^3^ j* c>3uSL*JI 4SL-fc 4. a? 
. 4 aa*a 3 4L03JI 6 loo I Jjlp JpIApJI L <3J3J 3^ jaooJti 4 juL> ^jjl JaoJI 4 jL 
j-° (rhumb) au^II ,JL» <tJ I 4^0- 4jjlaXb to jL—uuo gLpoI Ow l* ? 
compass) 4L03JI Gbj3 0^13 .jLauU ^3 (rumbo) iuLwJJI iaJSJI 
iy-^S S/iuC- Cuw3 JJ C u & au $ 3 <oUakiktl 6 Jla JU 5j>o J3^l (roses 

,4-JL03J 4laAJ 

^33*33 ‘ 0^1 J 1 ijALU ^(5* ibjL> ^jlsI ^ (carta pisana) UL^o 
a* *t>^3 Ja-3^ 1 u«±£H j^JI <-^3 jlL> C^j .^1275 f Wl Jj 

Sjobiil T - O Jajl^o- j-o j gau . fl . il I ijs* .£5—u&l >p«JI3 <JL £ Jj>L* 

C00Q33 <jruSb jsSl 43 Jj Jauu3Ltl jctoVl j &.Jl bl— ,u<) LjISJl itjlo* <1^1 

.4JL03UJI {y* JoJiszil g* ibjlpJI ^jl^l <J JbUJI 


«£$*)) 6 <5>J3 Omm? 



djZM jytfb AmsXst JjX£ :( 36 ) J 5 L 2 JI 

b^irr 3 ^;ito C aa Lc . jJ> 3 c^Jb juLio JaSljoJI 6J4J judLJI 

.jUu^l OlkloJl 4L03JI 
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gibdil uid! 


JaSl^pJI ^1—«*>j jj® «* J ^1375 ^bdl Jj O3SO iJijj ibjU u x .,, ) 

iLSo 4 jLrj LLjil JU-^5 ja-Jjl ^puJIj ^333! liUo^S ^36^3 f l^ljjl 

(jl) jvp-^UJ Cpla-oj (^iJI 4JL95JI Jg^laj> OlS C L) od &a cjjA>Lufl-tl 3^9 

Ojrs-flJI dJLS JaSljpJI oJu3> jjo JUwlsJI V . fl . jJ>J JJ tsj-o jjO ^->1^*3 b^ A ^ 

Jalapuo .I 4 IS 4-J&cJU jSbVl Jai3 l^t5 «jJpI—*£ jl j* 4 JLp- ljj—«> bojl 


.^^JLb^ll JUp- V5^r »lj^<ajl Ja-^3 33^*2 j* b^* ‘-UmJjS 

U ^ yl\ jaobl jJxJI jo OjIpuJI 5^JL) LojI j^^il Olialapu* J3$k Ja—ujl 


tf 


jPU J viLl^Lfr)! 2 uuA£’ JJuO OU3APCA O-fcSUcJ . JU-<iJI 3PO3 jJalJI jPOJ 

^JaaMT Ja—Au^ltl jaxi^l jPuJI 3 4J&AJLJI3 L Ji* j A U J 3^3 « 3 ^ 1 J l 

^003 Ja w^ltl jox&l yxJb jj^JaLJI .Ja—w^ltl (ja-o^l jpcJ l 3 SjLpuJI 

33XPO (^lll 3(33^1 ColS* SjLxlJJ 2 ^ 3^11 Jlpttl Jaxlb < 4 jUlpto blj-o JU »<*J I 

.OjLpuJJ dXtaJaa <Upjb ^obaj Lad Jj&u£o OUaJaptil (Jp 
<IjOU 0 U ^PuJl <3 Jj^b A—U O3& U*^ JbU Jju_< 4 # (Jp 

jou 6Ju>l OjIpuJI (jU L-aPU C-a P O <)ju£ 4 -ollajjJI jjpJb ^333! JU-& j 03^ 


C 9 j£ I3J 4 j 3 fil)l j£-S jSJ <j^T Jl *Uuo j^ jjpJb Ail j*j lAIIpo .jL*I*M 1 

JU. 63 UJI dJb 3 ipjlil 0 I 33 I 6— 0 AjJuJI < 53 ^>l • 3 -^-SJI Jl 3 P-t jL-puJI 
* ^ *• ** 

OU^Jbttl jjo ^ 3^)1 I Jdk * 3 ^-flJI 33 ^ o-uapo JbJI Ail ^ 3^3 Jasu U 3^0 j£J 

. JUAuJI >po J Uya J 3 ^ 3 -^^ J 3 U 4 Ja-*) 3 lil jo-o^l >^1 JJ 4 a-ua1)L> 

^ * «* «%- ** 


3 . | .^3 500 ^bdl JJLo j^uJpliail (jajLap- J3AJUU0JI3 J3Jb3-JI C3P 

2qU^ J ap-^j jIS _II3 (magnetite) C—jIcU-U ^Jo j—puo ^ o!JI 

^uaJpUra ^jptp- — £t iJS' jjauJpUhJU jSJuJ (jSU;. JJo—«a*S 3 b— «*■**g - 

333 JdJlpJI (jjo o, * l .or ^lj LoJlLP .JuApJJj jOszJ dj £i su LaoU L)IjlpoI 

jl5 I Jl jl jjo ^P>JI J^3 . 3 ,.«. ^ <* )o U^o 01^)30 4j^ 3 ^oJallao jPcp- 

jpspJU JijuJl3 JuJLpJJ 4,4m 1 4M A Jallxil jOjLapJI j^9 I Jup- Is^jxa 

* 

♦ 03 >^J 4 JaC- CbuJaj 3 ^ApcLoO 
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uibOgJg bJlp 

W 0 ^ Iaa3 .(37 Ail) k—JaiiJI <Ujlix) a^ ^.UlsA^l iLs$J\ ^s^jj 

.^uajJoLlSL^I ^«*uu£LAJIj JS) IjUb j^C-Ju .Lj^l£>3 ULa—.ui !^j\a!&9 

1S3 S 11 < ui ,a Js- <L)j&o oliSjJ3 v--JajfiJI jLj LaoA L)Ja>l 3J v^ccp* 

i*— maJsIIxa Ja^Jap* ja JU £JI OjJaJI j[9 cj£l xai oll 5 p ^5 <^091 

\juJ 6 j AZm a A JSLi {JS’ JapJI <QjJ .Jlfr *m)\ dlpoL 

i ^^4^1 jrV * * < I .41 a ^^Jaxil V. ^1 ^ 1 1)3 (^m^UraI) ^U». <*JI V.^ihiflJl 

4a<m JoUAXI t^UasSlI X>aa . JbOpJI Ja^JapJ O 3 JL 0 JI $oo alpu^l JJ (37) JSL-JoJI 

tjcuAiJI (jU-3 <L2 uu Ifrwgyj (<03-o> - 03l£>3 <iHa -<*> ~ (JIa-£) 4 ^^ja 

jL J 3 AJI ^ ^1 .Lag.) L fraig.) oJLpo (^ 5 ^ - JU-i) ylksl ol* dli o- 
•>-T LjjJLp- LlaS (JU_£ oJa§ uiw UJuj i_y>I LJUJu Lias Juoj ULm LlaS 



40tf3 .^UJ ^3 ^ 3340 * ^uM^Usbo (Jam L>tWI jlij ^jmJoUaa :(37 J&mJI) 

.O 3 I 0 JI JJ JU*iJ) Ja JapJI 


J=>J*- luAl 4j^9 (JaajIpcIlA ^Ltu l glijtO JjL >)3 L^JblQ.11 (^Lo ^uuidllSA 2^3 3J 

Jlio u-tP^UI .U 4S> ^_aJ (38 JSLJuJI) (torque) Jis S^iLI 


JU-b^l (J-flJ Jax^aj 3 <41)15 4 iaflj J 3 Jo . Jlill 833 Ja£ Jlu> 
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gjLdJI OnJI 


4 JL 03 J girt Jilt .jljiJJI qA grvjto Jut) (JU- JlS 8 $iL> <3jJo j£ JJLt 


^lll JlAJI 6 $S U^) .4jj9U jlj3 JL) 4J grA ..,*».■> q^^LitU ULqII* (J lj$9US 


4*l*dl ^5 J3U bU>i$ 4 -Jwp- ^i>j!ill JapJI ,> e^-aiJI L_ a>juou 

.^atulsUikLI JapJI Jojtap- oloub LfrPtio jAt<>o 



Sji 5* vLi Jp j-JUa. ^^JaUiu Jap jdh :(38) JJbiJI 
gA IAU^a q^JglidulJ ^loJSJI »h&ll j^So UmPU jjJu> 4 JjkpJ Jsi 

.JfcJIJbjfe* 


JU._^Jl b-JaJLlI 590 ic _MijJdUsJU 4JL95JI 8j—>J j)\— 4 ^J Lo [pli 


(J5^j qt o—<5^)3 *t^9til 3*_JsbjtU J—flj^JI gA L-i ka j q,—v 5j—9-Slb 

<3ljpul 5! (variation) 3^19*1 q^ d»jpOj .qiLJLdl JU—<£JI q^ IJu> Upd* 

«% 

JL-AJI3 «qiJi9J)>> JU-AJI qo dftli^ill 4 jI qU (deviation) 


4jjJI Jajljj>JI (3 Leg’ll ^31^90^1 j*lk<aa ^Jipu—u*j .<<^£uA-kLLstXi^ 
pk> .^JuA^kllSt^l <3^1—>.9^1 ^cik^ 4 j^9cJI JajjqpJI JjOJRU_oaJ <^gy»l. .<«>! 

quj jojjo^l qp^J^xpJI gt_uj>! JL^sto qx ^»1_ rJJ 4ijjL9- ibjL?- (39) J£—^Jl 

Js>3k> qS^b3 q— j! ibjLxil qk <£j—l o> / 5 ^i<—adslisJU 

.Ja^a.aJjIJlrXI l-jILisUI qtt ^uAjJdllsJLI ukb^l 

44 H 4 « 5 » 
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ulLogjg JojI _p 



JUJSJI <y> ^jVl JWI o* ^>UkII iJiUo-Vb Skjlr :(39 JSJJI) 

U ^UfW tl 3 «jl —01^^^ OL2 m*o [gfb 

jl oiito-i yU jjj aua-.u ujlj < jujwi ,> jjjji jj oiito-i ji» jja auai 

^ IfajUJI OJA ^WJJI >.,hfl)l yj» jSjO .JU-iJI cy v>»i 

.2000 fUU 


16 3 P 0 ‘L-xij&i 4-_—Jsliaa S^J jy~i3 &&>'** j 

«J1 Ja^pcU JU-i c 3 ^h! J£—**■* < Lr a -^ - s> ^^ 

c".Q*rh ^9 <4JLo^j ^JL-sloj 4jI& (3 CJ^po .^g.BpJI Jl» *u)\ 4_j>j£ 16 

^)[9 JapJ! <gpJ .dLfelpo) JoJL po (3 IjruS ■«*» U[j3 <(^pcU .* > >^1 {Jj 

J^J! <^^U- jr^p JSLjL) 4 JL 0 I_£ jbjSU il> jlpJI 2a— uoukUiiU Ole^—*4>1 

.L^aIp J^aoJI 

oil*tl k39J3 ,> tS -JaU*dl JipJI jSl 3. olsVl^ill 

(3 Oldbli^l 1 ■; mj$ <loUf lah~«o ijikJ IJuk (3 ®j— 

**11 * tb (J| 4dL^| .^ 93 X 1 <-* ^<j J Q^ JI 

JjSOj ,3 Olsibj-ill (Jl iSjiA by lla> a^JU .^UaJI (^aj g—a 

.jbjSlI O3*- £ 6*aiU joUll 
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SjLjoJI U-aJI 


^lp OjlpuJL) 4 aJ^uXI ulo.fr.il ^ JLO-J VIZIS' <4 ^4 * u J p ll3Lil OU>«wU J^frP (Jod 
IfrAlpol |^lp dJuJLuJI J&dlpO UokPO (^IpcJU ^ tuJglb l U w3^l*^yi (^Ls (^A-uiJl 

J^Jlpo ^3jl)l)5 .Ifrj^^p JULp- 3 ft am II <33 ljufc jlS' .jlfrJI J^L> 

^ujQwJuJI J) 4 u.oUJIj jS^-U (JjLsj jjl ^LoJJ lfrJ3j^3 (J^a *»*JI 33 j ^ bl^J-l 

Iaj^JU OlsMli^yi pJufc Jj3t*uJ .dUS Jp pLb djfclxSl JjJlrj^ 4 L 03 JI oIdu! Jjo 


.4joIp- OSlffcw J 

* «• 


(jL J3SJI (3^-5 <5^ .4—-Jail 3 j ^3 io^AP- ixS^o aIpLlAXI JL— 5x»tU 

.(i^a^Ap) 4*ip ^^5 aP j 3-I Japoj c((^£il) gtw) j\$a Jai>o 1JLC3J J^pJI 

4__*5 j-U (jSJ «^asI J 5LJto 0SI03JI Lujij ^5ta J£—*£o ^jlpu—« u 
.b^^AP (j J-O-oJI c^^M-hLgj)) jruJaiJI uyDb IJu> ifl-oto 

4JL03JI 4$ltaj C_ 00 JoJlpJI (j_ a JaSI j$> <jjz 4JL03JI ^_uo- g -«,oi 

jl5 . JU <*JI i* «<uJb ip^jo^a iailpiA bl^j Ifr) <^13 (4I3 40 —£JI) 

5 


3 4->y>J J 3 J 0 ColS Ifrjl ^ 4_slr> CALayJ jP OjLp C&I 03 JI j^a SO 

Sb^id 1 . J3 l3j^~ * Lfrjl 43 bxJI 4JL03JI (JJLoJ .JaI^- ^jIp pl^—fri) 

^ H 

j-JtiyO gji >3 < 4 i£jaJjl OJUfc Jp ulxll) .JIfrJ UjlS <333 ^£>jll 3 Ifr^ cyQl_(OJ ^ 


• j^S I 4 ^ ^uj jAjuluJ ^JjLw J iXJ 4 JL03JI 



£)jA )I ^0 tislku 0La$J ^ 95^1 :(40) 


f 
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uiLogJg Jojip 


ij^JI l^J Jt 5 *«Oli) 3 »—lb CAI 03 JI OlSlIaj J 

JllLU <Ju*aJill) iJLjaj ^Lu&ll JaJaptU 

j3SL5 <OjAll 3 09 JLPJI 3 3j«Jb JUJmJI (^3 < 4 jtL^yi Olklpo^n ^ 

V5^3 NE J 1 ** J* S?>^ ^ J1 ^ 0t ^ JI f 
yL)l JUJLlI - JU-w jb dJi J <su .NW JU —£3 SW o 

*T *• 

Ji^-JwJI ilauvl^ ilUJt* J3 ^*-ui j^S^II .ENE JUAII 


dJLdoj 

«» v* 


Jl r u., oijb .NEbN Jj^JI ik_J# ^ JU-&3 NbE 

qji«3 rjjI 3I joblij (jjUjI j-» Olil.uSL ^ .^I 



ijuJjr diL.1 :(41) JSmLM 

♦♦ •* 

I .^ ,tj -3 jlU> l Al»» 3U^A^* 

b$b& dlpJli &xjll 4-£3*J 
i^>jVl ^ .JgbjtU JapJI 
, j £ js > ^CmJI Ojdl JJ 


C*Aj*&J oiJI 5 oUifliil c> 65 ^ 4j 5 U_JI 4o-bai Jj^ki 

«* 

icJSJI ^ «Asimuth» iaJ5 jb .C^JI 3 I J&l 4 J 3 I 3 

aIia ,?. ... I JljU .«Ob>bo^ll» t-Lsu ^—iJI (Assumut) « u t - *JI» i—o^l 
' ** •* 

ijA J oSN (J! J- o -' g* « « » ( 3 ®^l OIaIooI ^I 5 jill o-® i»t— aiII 

.a^bai OLbl^Ipco 

^ 11)3 jiuo i>jjJI J C 1 a ^J 1 4 J 3 I 3 IJuj 1593 

m 

c_^:orli^ tdsrjS 90 33^0 ifrLuJI Ljjjlic- ol>3b j aImj ^3 JL^Jiil Jl j^> 

p. ~&i\ Jl .i*p 0 /360 JU-JJI Jl 03*33 <i>jO 270 y>Jl 3 ci-*p 180 
^jCLuJI ^Usu ( 3^0 JlPcLajI JJI jjrjuiblJI J-o 4 i>j 0 360 Jl Cj-o-<*JI 4^31}! ^oJiLJI 

.[jj^cXI] ,fjA >^)Jalb 4 JLp jrutJI^ tJjOjJaJI :Co 6-<4*11 (^fc) 
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gjbnJI yAJI 


4i I ^bl a as Ja Ijo> 3^5 :Sj & bljA 360 ^1J3^—— *3ji\ 

9 3 83 65 ^3 ^3 3 3 ^ J_a j>*£ iJLS ^s 4 a_«JLII 4— 1^3 <365.24 

^Usu ^Ijux!Lm 4 «JI ic^^-Ll ^IjlpcL—wI ^3^—<£ ^-03 .^Jj ...123 IO3 

lTj^Lo 3>xi I Ja JuJlhJI jSJ .j\aS" J^<b bl3jJI i_.*a JLp c Lm/ I3 * ) 4JLtf>3JI C w)J3^ 

. 1^15 4J3I3JI3 0^33)1 (^allaj Jaj *3 Jljj^l OJJS ja 4 jjskj 3 \ 


^jVl JJbJI Objiai 

jt .^yla_0*3)1 J 3^ai? )l (J I3** ,,Jal*jgjU J Qp JI J— ,.*^] Jh-J o 

>3 (jbljfldi J3ARJLI (jIS Uj <(jbjt> (3 JJ3J 4x .wul p La JLl jl_ po-^II 


JU- JoJI 3^0 4 pu 3 l^lstPU3 < 4 JL^ 3 JI 3 jjJ J 3J3J Lo JlSx J ^pwb 3*4 —JsUra 

(343JLJ3JU30 3 a, 3j^ a ^ J . * * *H 0 ^ j^ «**ifl?)) lJub l 3 > 3 i> Jj jJ! 4 .Q. -AlaJl JLJ 3 ] 


<03SJI 3S3A ^ 0*^11 uL> atfcsVI iL- U0JI « 2 ll 3 J .J^s vUltll 03-flJI i 

«* •* 


153&JI Jo ^ULIa 


j dbjt o! 


j 30 j 03-^JI oU 


J3L30 4L03JI (3 JoJLpJI J^tpo i^JJI 3A Jibliil JLbl«Zll I Jl& .J3SJI3 4 juoj?J! 

S 6 ) 2 j 3 U-JI S3SJI 33^ Ittj <Jttk*OT 

J3P- ^^j^jjru OJlj til <03^1 3 —Sja ju «3 Asu JajJI j-a 

<3 4JI1II S^SbaJI cJi* .^xjkdl d_Jbls jrvs J3&I5 ^1 30 JalfiU c^LriJI 

JU_«tJI uJoilll (3 4 a _oJalistJU Ja Ja> ^3^3) dUlsill 

.63PU £bJI (J O^Ij^JI 3)] olA^ul 

jlS .(^uJallxJU cJlJI J Ja _US3LU 3^jL>Sn d SjbxJI jJlAj X 

(jA Lj^s .LSjjsI JU £3 1)333! V^^?* ^3 o 0 bj ^3 IS— 

6S3P-UI ^JUI JS3 <j&\ Ols^llp-^l ^uj«aj JU_ -tJI (3 

.^yuipJI JU-^JI J-S ^0313 jjSl Ols^Lu>l aJ UA tl ^>333) <3 
OLuiLs jl 3 !J tjj* ^31^Lo (3*1313! (5 Jj3«JI JojIjj^JI gjb^ Jj>] 1541 ^btll (3 


^jjo ds-^&sxjs ^ 4*3 JJJJ 3 AJ ^LmoIjls 35 I 4 UJ 3 A (3 (jgu^Ja Ug JLl 
0 ^ 3^3 _m/I ^ 5 JJI ^ioJalisXI ^— 93 A J| ja <m , > (^Jl Sjru^JI 4—jjjl jJI 

JapJI Jl JlAIsI Jg 3 lagJI ( fc _ 7 IS ^jzsxjz gbl5j J_^o .JU_-^Jl ^ * Ufl l) Jjo cj^flJb 
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uiLogJgkuip 

JjILo JU—<£JI cJailt fjA Lo 49I . (Jx- U 3 S 0 jl u*po jj—*SJI 

.LjuxmJ JlaJLlI qj£>L£J1 

ioldJI (1594 - 1512) j^JlSjryo q^ljr^ 

qu?JI dJS jo* l 3 jjo oIjl* <^3 cixosl iiajlp- J*- j^jl JoL5-wul_> 

(J qyjjqx* Ci^bl 1569 f L*JI qgjlSjrya g-Jtfl 03—^ISjrua 

jh^o CjJtS ^uJdLlslo ^ 3^3 (JJ q|jbi3 OolS .JUDI u-JaflJI 
Ujlsb J £qu_-*isuj 3 .(£*** ^ <3 Uuli 033^1 £ 3»J3* 

jruSJ) ^IjJI Jtofcll jfclSlJI J^l JUAII v> *w* 17 *JSb«M 015 

0 ! j^lSjMi gULi^l 39 J 3 S 3 v*5 6 * ^3^i £**-“*43 i> 

JipJI I 5 JJ 3 jtdJI U-& 

.LJ 3 L 03 AJIS JI 3 J qo Jaxc*il J q£bi>^ q>>Lto 2^3 

vJ^ll^U ^3 *3-* o^ Cuw>o Ifcjl qto q** 3 ^Lo 3 Jajlj3- jo dlSLiJpl 

L g§3>a (J ^flJipJI JU-iJI gjo ^Uaj f 3P 4JL03JI ^Jaj jl ^>£*i 

.^u^bLJua Jl 5j-u>L>o OjmS SjSta J-o qS-o-U q-o ql dUi i) 

^uuAS ^3^3 SqSs Ojitf—«>l3 (J*pJI Objia-> O , 0If> l to 

v ifnol i Jliil iJLSjJI 4 g* Jail lSjxj £ ^3 ?" ^3 (3 * » « k U«* 

(CUA-J^lxail JflpJI (Jb*JI I—Lx$9 33^ .^xsiSlj j£Sl ijSis 03IS l^lSJ M —to 

<sr *• 

O* q^jVl ^ 3 £> qj*~ ■Aul) t^Lu lUAJk tUail JLpJI 4 *Qr> Jua OjuS J} (540^1 

qbjyi ^ 3 ^q^- CjlqpJI q -03 «4 j?—O —9 lpO 

Jjl^ 5 jb> iO>I jJI 6 I 3 -JJI oJub .JS 0 JI 3 OJll3 4JL9 SI 3 -J dbJLto 

( 33^3 ql qbjfvitl qx> IJJ 3 < Ool^j^B 9800 ^ 3 dPO 2 1 ^ 3 

qja Jts! jLj ^5 JJI 3 il^laAPoa qjo JjI^JI h sua i \ ^ 3 ! Oq^al^ 4 _JIp- J 

iJL>|jJI SI3JL) iljL> 4^>jl3 - 0I3J Joa£*j .qbjVI k^ JI Kj teub qo^U 

^J0£3 JuJipJb baj| ^ aiSLJI a^jlpJI 0I5JI 3 J5LJI .(42 JSL&J1) iJLJI 
J5l_* qP 6 jLp 3to (^11)3 (mantle) ^LJa*il id>jL«il o^b h-&o .4_>^po 

.[j^l] .ajjJL. 5426.667 :Jabu U (*) 
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gjLdJI OqJI 


4 SJaJI ^ 6 lkaJI XLc ol$JI £ J[jL_*JI ,> i^ 3 j} JS 1 <t£j 

iXai\ 4 aJaJI ^ ^\ 3 crust)) 3 — 5 Jt ^Xi ,jri\ 3 <ljus- d—^jUJI 

,jluLaj ,jlJI 


* 



<L?jUJI S 1 $JI 


<LWjJI dljJI 


6 I 5 JI 3 <LLaJI idp'ljJ) 6 I 5 JJI ^ 4^5 <u®j^ :( 42 ) JSbSJI 

.*Ua*JI$ aJUUJI a^jUil 

4 JJLpJI 4^>jtpJI Sl^lll ^ ^J-^LuaJ) ^9Jl> (J^Ipo 

SiUS^ J 3 I t<tJL>|jJI %jj| ^tlau*> S^oiJU <£y>VI jyob 


Jj^oj lil .Ja^pJ,) gSlU j—0 <&\ 5 S Jil I—uJI gSlU J3S0 

3 £? ° iS^I J^a^j gSUI £>j*—J I 0 JJLP 5 .pltaal! j-o 4 j|jfJ 9 l cjao jjLpVJ 
^jLLI { ja OljlJ obs^ t u n CjIjjo 0JX- —ui-flj 4jJLaj?JI oJu& JUstJ .(jojSH jSjjq 
bV£* OljLlll t,£Jj *l 5 >^I Sjjo 3 ^osJU pliaij) <il 4 -d^-ljJI Slai)l ,\jo 




^-POJ ^>1 J_ a[& <jJ L-lA 


* ~ 


l|jlooVI 


Jbl-aJI jlJ3O 

Oj-U I JJt ^lov.) .^kiJI 


Ja*JI 


J $ (jV^bJI ^1 Jub ^JlkIj .&mJ6 JjI 


MJ 


:(JjLaJI dSj&" jjjft JJ 5 ZU llxJU 


6 * j£— £j i jQ7 44 40 i*—ci jb^bzlj^ <jj>Vl U^JLo 

.(43 JSL^tJI) 
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uMjOgJg 1 qjI_p 



JJLJI ClUj*- l£j* :( 43 ) JS-iJI 
jjSls JJ t Sljill ^ 
^..JaUJU JWI jJ$j uii <u*Ai 

•^jVi 


jLkflJI L Q j .loU 1 <<< 4 ! ^ua-JoLlR^I <Jj I «d l 3 $-^ 

t iUst l t* K r*~s Utp- .aLc- JS JL-juoI Sjlp 33 — 4 PJI 3 <JU—“Jl o^t —“* ^ 1**^ 

* ^ ** ♦* ' *• * «* 

Olj’ullil ^>3 « 4 Jum J l (3 JU-uJI ^oajJ^LlSeX! 

Lap- Ji| jl USa iSjlaJI iu^-^lpJI jtSUjlU <^*oJpU£JjI 3 IP 0 
.(geodynamo) *LSjpJI 4 JL*p 3 JapJI iSy> 

dUi 3 S 3 J 33 «j 4 >I J! 0 ^ 6 -" JapJI jt o-° 

j) j 5 L$ .yjUto Ja^PtU £ls (j Ja 3 l j£> 3 OwUpua 4 t uu*JpL*A J 5 AP 4 k—ui!^ 

J^Jaj Uj 3 I « 4 JL«i uiJI 4 jLq i^Jpo OjajAqJI OLuI&rj^I O j Al* u .U OljfCflil O^J 
IJub ^Jl J ^3 <1 Jp Oj uaS I^jIS 4JbtflJI ^ISob^ll 3 j?CS O 3 S 0 ji (jSL^ .41u> (jM^o 6 dP 

J^ioXll £lkcJ .Ul«Jl 3 JIpus 3 pistil 4 j1^3 

J ^o-o/n J5U*o 4iLsa ^SUJI jl 4xUjjj Oj^jiaj j6$j Ua tOL*>l^x3yi oi& J^5 « b jl 


4 I 03 J) ^|jl9&wl 

^LtaXSb 6 jL ^0 4JLp^JJ ^uQjgJI JpcI— Jj\ jl (^y 3 ^ 


i^a a av - > 03jdSdl oLq .if^vuj l^£)QQ>o Us 4-L p ^JI JUjrZwI <isU^JI 
japji ^JIpI I^jI g_^o <4jjliaJ) O^IpJI (3 ^1 JptX— w\ C- 

.olpu^l JuJpI) 1 ^ 3)3 


« 
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gjLdJI 


I jJ < 5 j*x*aJI Lj-OSJl fjA ^Ox <3 dLo$Ai ^UjJI ^IjLpcLui^II Jx j5L* 

^iJ ^3 ‘yWI f>ls£ O —'£ 3J .La> l£ix jruSJl jjS *\ 3 I 

3 ^° .C)L>J »5 5 43 i JJ oLpo^L) dbjjj jl 4 -> 3 JL> iL^^J 3$* ^j^UI £c_*puoll! 
. J3UJ Jla £-**a ill 3I £3!) I 3 * 4L03J JJ ftj^l ^Upo 49^ Jj >1 

i t 4^J e >hxX\ 4L03Jl fl0p£_4*il 3SL* « r ljjftn Jlx Ijru-o; JUliill *Lj| 

Js)lipJI 5 <4bjtpJI J_x ^3* (Jjla JJ 4ki5 3* Uoj lo jL**^ 

cdlojJI jlux-o (Jx *^3^30 ^—u 4 ^ 4 j 3 jJ 4L03JI ^IjlpcL-wI JujLU 3-0 . 4 -Jx 

^*uJ> £ 3 Llal—uil dL£* ^ - 1 4*4 pJI dUS JJ ^L> (jJ lo .6300 dJjPuJI 

ot 3^ < 4 Lo 3 JI (Jx (jbj A .444. ft dlluX3 Cjjvu 3I oLdo^I) J o>T 

M 

.d&jjo J-flj 

Jf- qv! 9 jls c^o^c- alooj j g^hl .. . 1 diSJ «dl%p-3 Jjo JiS’lla jd. CjS 5_J 

^Oj 4.jlft j u dlsd^o Judcxll 4 _L03JI ^l optl 444 1 (jSLaX) (jjoi <ibjlp- 

.(jOftbbzJI JJ Ol— aIjxj^II dSjsX — u) I dl ;53r .(triangulation) 

d l^aij OLr*3 3) .gS>ft Jap- Jx J3 xeD i_-o^x J£J alpu^l ^) 0 p£— 4*! (jSU 

(Jx dUis^i, ^^Sx olpul 3I j cIpoI dUi^s <4_9jli ioMx JS o*x I03-P-30 

Jac^ ftLijy ost^-j £930 JS fldpO—J 3$* .dUl^o JjLLo 180 i>3lj 

.dU 93 ft Jl 01* 5930 

(jJ^—^3 <3 ^alaii ibjL> Jx cLJLzill 4.._JLox (44) j £ dl l ^>3 

4j 5J <^93j5tft JX £§3* 3 J3PCL0 dJLfc .4->jJI «(3 u53j C*JjX» ialxLo 
4Sjl9 ift^X (5jj V3] .4x93^ <_9jXJ jl JUjj .ibjUJ! Jx Lo jlSLo J 4j| ^ lg* 
fOpd-uO -^30 ( j y ^ ^ ^ » L^dj dJajlpJI Jx UljJj 4ji*3 L&JoJlpo 4jISLoL 
Oslj t( jr £LXpJI JU—<2JI (3-o 4 p-j*^ 330 3b io^lsJI dib filpol jl ^Or?t3 4 _JLo3 

0 l A 4,—3-0 otpo^l 31 dpo . l 5 ^JpLs-U 6lpc3yi C*tpt4^u 31 

J 1^3^30 L3jrXx [ * 9 lj^o 3I (3- ^ .4_150 = 180 - 330 3 ^ «d)3j 

150 3& 4-wJ] olpoMI 31 wXpo J 3«j?clU ^Lcob j-..Jalj3 <<^33 , ..Xo» 

♦* 

^3^ 150 oLsJb 2i3 » ^ ia_pJ ljuk ,^^5^ 
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dUALLo 3 * cijVl i^L .^^4 ^IJpCwvU s^JJbJI <LJbP j( 44 ) J&wJI 

.«^b dJI» 0519- ajaUI SJ U b L La j-o (^UJI JaoJI jL ,«vlljj ^Xa^Jo» ^pJl> dJLPi* £$30 
^I rm ^ £$ 3 X 1 ^y la fr ’ £iaU& ^Ibuu .<LuIaJI dJufeLuX! &b*ul <l& 3 ^> 3 « <j£.uJI ^ 4JL^^JI 

*SI>oJLf 

♦ ^ M « 


#v , ^ 

—i*JI j^ix) .djeS^X j^>! Ibo Jlso (j| J^_»ptlX! j^Lc- <4std^o ^L-P j^_lszJJ 

«o*L> dUI» ^Ju 2 —9>U 3 * VXfi Jl * 3 —z 3 Jl <^> 3 x 1 d L 03 JI (44) 

(3 R v3j^JI 3-° 4_J 3 I 3 JI Jjj_ w I djl*j JULP & 3 IUI IJl£> £tiL> .ibjlpJ) j^Lp 

Jl 4iLa*j 5jukl_ioo J^^itl io-l .ibjlpJI Jb «WILDERNESS» 4.xdfll 

ij .^ju*JaLi4l i_9^lls>-yj i£j_ sA Cija l sxsxjOa cul^jO 10 _J tifcbol IjiL^ "'l l 


(wasIj^ 190 — 180 + 10 3 A * 311 ! I oI^jVI dJbJl &Jub 

*r 

Xx> gtlnj 190 ol_cob oljrj_ * <* 3 X 1)1 j-o J 3 S*lXI JJ ^JoJb y>T <jbJL_Lo 

. J3PCLU £$3* 3A C3IIJI (j^a £§3X1 Jas>- «^3J ^yuc^tJ» 3^ £§3X1 

d—^wU^3 <d.^.*.aU U33JI diJi) Sab dJLo^b iajjl? dia aJi_po 3 

d 3 Jb <3ixX> £§3* Xx> J 5 4 §a 3V <ifljjix)l (J jjo 15 j 5 b ^JlP iVllfc .O Lb bo VI 


dlU ^9 (Obji 10 3 ^ (jrT^ 5 ^“ JbtA Cy^ LLsa aboVI jl 5 ISJ . 4 JL 03 JI obo! 

c 

■ l&jS tje^j jl J^>JLglU tj$^g (_ydl ibiocU ^3X1 Jo$ Jap- ij^o Jbua 
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gjLiOJI UAii 

.(45 <j£_iJI) iiSwoJll b^br* qx b*XP ql5 obxjl Cjlaau JiU> 

l jSj £xi\ JSJu Jp dikLo £&aJ,I Ja^Ja^ q* q^**** 0 £kU3 

jjo .^UalA quiil 6 $-£j ^ qujUl* jl—totpuill jlS 15} . J 3 —JxlU 

JvSl ^jlpoo oSliJI ^jlp 6 ^ L^>®j qjjxlgio jU>Ipu 5II ql5 15} 

quSjls q^5b jLu>l J^-p J^Vl q* i*l£ oJ—pLoS .oIj^o j 

.^Jilll 4. JL& v > Jlo> £§ 3* qlp J^apJU 90 3^u-> quJ5^aA>3 



W3J ^ aSliJI ^4P 


gS^ll £ Jtftdl fOP 


q* bl^j j| oSUll ^ Jh® JJ&b JtfUfl ? js ‘ Cft*® : (45) JS-SJI 

•£^3* juJlpcJ loJ&Ufl qubUtfl 

Ja3lj3JI ^Ju^5 ^4u-tl 

OJUfc q_W>i to jjapu^ ^jb jl <wa^>cj qSJ <4i>^laJJ JajlqpJI L < ylfr . g /a ^ Af> . 7 <» > 
jjjlSj ^Js- pLij Ja51y?cJI C-uuj j-JaP jjL-oJI qyUI i3 ^— i\jsd\ 

,4j^tc__^ t A I lA «-» \[a qa^P Jg^Jag- ULl^- 1 L^Jj di\j?-j} L-^jbaJI qvAPcJI 

** «= 

o:^l Lollaj (1555 - 1508) ^L—u-jjS fWI j£j 1533 fUJI tj 

A$(p»l)| JqIqi j^o it ^Af> ^ ^j-.l.... jjS ^Uaj ^JlpcLuiI .iluliuJI L« .^»^a 
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uiLo^Jglojl >3 


6^i OUA3>. *1 (> 

Ja. jljpJI £ilo ^ Jh.) wl ^jb 4<JjS Oj^io <^Jitl ^ Haiti IJl—J b 

(3 ^ 5 ?^' f wAi* 2 —«*j Ulx >5 . 4 L 03 JIJ <*i *UL lilt I 4 JL 0 X- 5 J_t ,jjo 4 a JuJ 5-^5 

4x 35>0 j$lxJLt 4—Lo$JI Obbloul g* 4d5jRA jsl^f 4_bjL> ^1_ mJI JIUI 

<^P (^Jb 4 a1oo ^ — £pu 45^ — i (^^lu jt Ja5l^pJI julo ijLp <ibjlpJI <jL-& 
jiLa ol o*>* Lp:> .&>» 6 J 4 J ^L&l IjuJU (46) JSLJUI .^Jfall 

^^potl Jat& \j> 3 j jlley .cr^> <>oS C& & 1 —J>' 6^ ia5)> 

3 I t^jA/Ls Ltlp 49 Ju ^£s*ll) jfO 491_.u<_4l ^Lfij .OL— wLjLl) p|jj>^t 

JU-iJI jZA UI 33 JI (JjXauJ^ <QVllagtJ»l t^yA jllo.aJI vfUS JlSJ JjbL-ij l^jJaJ 

JjtJI oLttpJ 1 ^o4Pc1uaJ3 c4j0j^JLs^ j oJub Jl£>L jl JojIjItJI jjLaJ .(^AaApJ! 

.^5o*lt) Jbloj J| 4wjjb U^jLblpol^ Ujb^LajI^ qCuojjJI 

OL-UII j-o 4S^i aliJl <LUp o|9 <^L&I IjuXI (46) JSL^iJI Ujlu 



JpUj jjo OIH14I ^l43«luib JbJLM :(46) J5L2JI 

.kijjjia ^U*») 4ap- Jp ^£po 
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gjLdJI uiJI 

O 3 S 0 4j!Ju 4 3 &jLa jllpo .IJuJLrj S! 4 JL 0 -P 4—Ja5ljj?JI 

.4aSs1a)I OUap-^JLI ^IjlpsI— wb 4 SJl> L^Lo jljlU J^JaJI h^3 joydl 

1 

dlr\a\ 3-0 j^ 3 jJto 0 L 00 I 3 ^ulJ Ja£> tbioj tj5b> ^jjo ^SLpClII 45s * £ > $Xj£ 
^jjo J ^& 5 pccII JdliL) (j-o 45 a ,. — o> «ic*j ,4 jIsXJI 

• J*l J* qo>t 

(j 4 *juCi) ^5»ill JoL.ib jjj® dJ a uaj <J5 < 3 —° 45b—(47) J5 < * II 

l4o -\l | ^J5b> 45 ju4o.1I j^yuj l—uuou <^3qp4 4 j^a CjL kajxij b^j-ll 03 ^^ 4 < *^1 

a 5U .UI5 Lu^uiLwl Uap- JsulqpJI qjuLo (3 4 5o— . * oJ 1 3 ^ 4^51aJI V3^iail ^& 

^kgi .^UJJ ^uiL—o»Vl JapJI ^aIiD dC. All q j$ ObLJU J-JLxj ^1 Jjxa— wl 
jo^ JUI ^Ljj\ U*u 4 JI 3 J 9 S 1 Ij* ii^-^l JljL&ll 30 4-JjUJU 

.^SLouJl 4SLJ^3 j^uLaJI 4s^ J 30 * SjSLoJl 
OU^iscU 41<JO ^3 _«oJ ol jr^LoooiJ jj5^ ^5pd)l 4Sb— e\ 04 ?| J$B 


<bjlj OLuUS 


*;•. 



^ I*? 


Jboo to dtifli (j«o ijtiLt] Jair JL$ .4jLaa Jtuljjr J^loJ CmmmI ^5co 35 4 £1 :(47) J 5»J I 
4£Jb OlhixU qH bljjJI q^loj .4JU qi>L5 ik»yo JJ q^3j*A Joj* 

.4 &*Mt XludJ 
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ulLtfgjg 


jl .OlSjJaJI^ JLpJ) <&MAA*)ji\ 4$jUJI Olo^bJI £$3* JJCo 

.J^iaJI^ l^xlp jPj-flJ iUjlpJ LuLul OL05I&U 6 JJb jujo 3 

(j*»L —u-o^ ijiij CuoJipti —utl 5 j 5 Lyi ibjL> ^Ijj 5 ^>Ij JjUjJI 

ijj J lo-CJ I 3 3^ J&* >^S 3® OjjloI .^ 5 Lc*ol 1 I JpIJL> 3° * Jt 3® 4AJ3JJ 

gsOj JJ CJL03 43 $ Ja^5l-U (3 ,)La 115 4 $L*uo ^Lt Ja^uJI 3 £^3^3 
JaSI> J* jru 5 f jjQ llo>3 < 4 aJjJI i^IAJI ja dJfaJI UUI 3 

.ifJLSJI ^3)5^1 Jajl^p- £$1 30 

^Jlp«I_*m! .OuJjuJI ^)<Xpr«.<*1 b (jPjVI pil^jy VnLo.Ap' ^yis 1J3I fcljj Jj&£> ^ ^ 

<3^ iilflj ^—u»b Lajl jb^j jls J-u—u> ^j^xaL^ 

^3J SjJb jJ| ^Luo 85 isCuo OJCuol IjllI^ <JU_<2* 3 jU^Jf 3° 

ULSa 1621 flxJI j j &3 < 5 JL0-I3 J 3 j£- Jap- 4 p-jS 4 _ *13 jl£ .05IPJ) 3 

' ** •! 

.C33II dJJS 3 4p-^LJJ L-^Ls <iJLpJI 4*0111 30 43 LU 3 3 ^jlpu 

ullaJapu dJblJI f lAptL^b ijlj3^3 1)^3 i) Olp'3**uo Co jp 


<4jji*Jl OltaJapcLI pUuj| 3 t4_«oLJl (^Ip ^uuij^X) ^-**uU jru ^yuJjJI 3j-^ .4)j^> 
V— 4 <44 4 J 3 ^ joSUopJI JJ 4sLp) 3 ® »jp«-f 4~*lj 3 ^ ^Isipt*—4*»1 3 A 


. 4pIs Jaxlapcu) jPtxJ! jj-amJ ^ 3 ^ c4u**jbJI 

di^p-l 3 JJI ^JaxJ! ijlhi\ jl£ JojI^pJI Oljlpdj ^oJapl Jip-f 
3^1 J 3 laj f&sxj Ol&*-£ g— *uX\ IA 4 J Cols' .jCp g_a»ll)l j^aJI 3 03 -JLlaj^jl 

pipdl Oliapoo ^jo ^opo y JLsu <l^o ^3 SjlflJ! duJo J 3 I 5 ^U- OJCuol JLoSlI 

<JA iSjb JuJLpCLI CuoJ lpcI—aa/I dv, .w^ iL>|jCuo 4SL—£ OiL> ^1 

J^lp- 3^® (JU-1 Ol^lijj! O—.< 0*3 uJLl IJufc J^lp- .JLP-I 3 jfuo-CuL_«; 

SjLiSU 4A . 9 £CmlU 1 kXJb JL)ld ^Xm>I i^J-O-P" 3^-11 Cuaf^Aj] (J-aP- (jlS . Jl3ZJ £yG C J>J^L*tu41 

3 ^-^bLuJI lJI p ^)l >X 1 5? > JaA9 .^ 3 ^ptJ,l ljub 3-0 3 1 •* a ^ 

3 cU?" 4 jI 0^£- 

^Sb?cdl 4^.ua ) 4 J-lp j^Ja>3 x a j »l 3 -® l®^?' (48) _<*4 

4 ^Cu 3 3^j .bMo^JI 4 JLJL 3 iJbpJ dJusu 4 dbajo 3® Ollaiilj 
5ju»JI JUpJI Ollaal Jlf U —^ <4»1pLauU Jp 3 JapJI 30 <L 3 $Sjs- <&.* _w J 1 a 
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gjbiJI UOJI 


.iJlaJI ^ojDI JO* (^££>9 <^£>dl elj3 La J! OliJiLI 



^pdi m a asL-i &®-y .j^u ^Ja*n (s? uui c-4i i> *}* n =( 4g ) 

i o*fc> us a ^>3 ou-Ujjyi cjl*- .UiU»)t JL<r <i £»>M5 

,ajL»Vi a-~yi ajbjipji 

gS^I JljJLpO O^LaA it I !■ H/l lO ^IJlocL_«>I iJLeJI JajljiJI —**.) OLiflJ lL°—&> 

. jjSU .jjJJb iS^ 1 liLJi 4 k OLiojj <GPS 

l & l. r ,„~> 3 gSI^I Jl>Ju*j t_*ou 4j^l <0^ Os- J1 Jaju 4,..lfll)l ah fc 

/oLaVb bSIS bjJu dJ^a^xJU GPS Jl Oj^o-l Jasu O* JCl# 

- iLfrll«aJI JaJJt J i«ab?- - ojjUl joSLosJI ^l>«3 o!)jix£ OUail-^ls 

*• *♦ M 

j! J^o .Oblo SJL^S *1 j 3 ] 49Jj dL^a 03 & )) Uj 

)) I jufc ols cd£>l3 jU (>> Jsl 49 Jo 1x3^ lo Lopc^ Ja5U J3 GPS Jl J Jfr ... 

.49jJl 6Ju4> jjo <i*J^9 3 Ju 3 V ibjLkll j^jUapJI jl 




































PSAiJI 


3 2;5U Js' ^JlSJI JlU jmJ\ 

JJ $y£ i4S$yua iy&o it>jL> GJu> 3 Uj 


J J «lu>B A .3 15000 J1 18000 

^ i 

GUmj* 3 &Jjfc j^Ja5 .1_ <mJjS Oji- 05 li> 

^(Summer Triangle)^ vUUI 4o_JL3 

M 

y .(JjL-o&I ^3 (Pleiades) Lj>)I 3 


3jjO JjV CajQ JlPJL-o/l Ja**a)lj ^-Ltj 


KjOtLI j LmJ^I L->g. Jh jl fis) LliSJ .is-iltl li 

JUo* JjJjwAji 


JooptJj j-^ 4 j^uLu* 45 L—ul^ oJuJexll L^ulP ^9 
y>6 G^L>jJI 6 JUk gIjlJ .OJLlrJ JjJ> (J jl^Alo^U 

iJ&Lul bLo^UI uxii jl Jloixj^ .<3 1300 
. jt-Jl^JI J5il^j| Ja*^JU j js>" <jl£-o/ j^ JjvXsdl 


tLjiUI ^3—0^ f 800 fL*)l J3-JLP0 

j^o JLus>J>l jv__t Gljia 

.\$a\ _u>3 Lr?^ Jl 3 JoJ lpJI L03JlJIS 

++ 

bLuMJI v. a* ..Mil io^LU oLpcJljfv_o/l Jl v 3 ^J 

^^00 (3 ««H <3 iJi*** -0 L-Jio (3|fr) 




^st^L) l^Id^lc-3 Jaj\y-» 

io-^Lti (j*ii_<i»i (jjt \jp$\ j ^ 

«i>3U-«J1 
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gjUill Gill 




o\ ^^£>3 £-jrv-jb U^o d.uT'^U Uia-> 

3 A 3 0 ^ 3 ! lU=lJ 1 >*$■* L-uO^l J 


43^9 <dj>*-i Oljb*J 4 jL^ 5 jl O^ J^-3 f5^b 


M 

fl»J 1 jo* 4 ^ 333 ! al—*« t| 4 J 3 I 0 —Jl 4£>^U>I i> t 3> f'- i i t;: — 1 ^3^3 ,LoL * 

♦• r\ /\ /% 


f .3 800 



Oua- 


J$*aaJI J3ya JuJj*l) Otobj3j *b£Jj (3 


f 3 *ji ois> Jk-jjj b5^ w ^ uJI e-^ ^ L ^ 1 


jJI ^ f3i*jJI C^o -obj^l bUaAJb *U-*JI 

U oJi jo is^bJi (J| ^ Lh° * J—Ab 

:(Job) ^3^1 yL*» j-o 38 JjoaJI ^ °3 

• 1j>j| 3I <bj?JD 4 JLuoj?JI Oljolxll J^jj ^-b^-s cb^ 
s.dLaa 3 (#) o3jljba jl ^1 


d)U-aJI 4^33 jl ^b>7 « » a 
J al-fca3l 5cU-<J1 pUaJ ^i> 


ft ft 


J^xJI 


JdJlxJI o^J (>*“ << ^ ) 3.>'jb>» dA ^ Lr^ ^U,! 'j—« 

** ** 

.^S-* O.Ij^I- 13 «fU)l J^ {‘ 3 *^ J3>° u^* 3 M •i-S 5 * 1 51 J3 iJI 

.pjil ^ 5 ^ i> Uj ^V 1 f • J 400 f 1 * 31 Jl V3il >- s 3*i 

. 1 a; I tfJ f .3 500 5=G j^ 1 0^' ^ & ljfL>l C-^* 

^aJI iajl> OxOikL-J .d—u^-OjJI 0-^ J^b >> L b ,a - J? ’ 


JSGio (j* 3 - 6, 3i3^ I “* CW1 —"3 *■«'— 


4Jbt*o 


*4*L 


.Uisdl Mill <o>SU,l O 1 -^ 31 j*- 3 ^ 


~ y, ds^LI o jd> OlJo .fllOO 3«i ij .OLibjJb ^ 03^ , 3J3- ls 3 


j\^l)l JU_fr3l ^> 333 ! ,J! (ij—p-l 


J a^o i)Vo l*J s iS£ J! lojin J5-A3 ^ -Mazzaroth idSJI ^ ajjjo <j*JI ( * f 

,[ jy dl] .v-WI Ji=JI J! itaill o* W 11 ^ 3 Ji 333 ^- 3 

















pgaUI 

3 jj-flj! 3 jruJLijjJI ^ 3 ^ jo ^ 5 ^tllb i>^U! jjo iijjLpJI 4 -JLoJI 

.qxluJI j^lc. L^joIJ u^ti^y dSiai\ Jjjirj 

3 -° *jJ?- ^ 3 *J .dUS lo Ij^b 3 I ^ptlll ^LJI JaaJj y PJLA I_Labi 3 

Jj jpA *jj> ^ 3 x ^3 . 4 jjvar>JI 3 -* ^Jj-flJb 33 AII <JJ IJufc 

U^-l >3 .GPS 5j—4jL3^ Oltl—u >3 OljSbLo JJ Ijiai ^ 3 PcLU <LJLl*aJI 

3 qS- ^Ua9 cJn>l 3 ioo_uj j^l) ^LJI jjo Jj^UJI jJa 



U.. m .<4AJ 


.Oljt^U iilb d±u Jl>> ooi^iJ i^s Lo 1^ <i>yAI 

3 (DGSE) —tajjjiJI OljLx:_<*>yi 4 JIS 3 J dljl© 3 -q^ 

<4S jiaIu o 4£>3 aj»lo JoS 3-° 2009 pWl 3 ^ 3^3£ <3 . JL^o^^aJI 

(JjLu >3 Ja 5 (j-« JJ 3 J (JalAuPU 1 -.JU .O^JI (jjO 4 juA O^iLw-u) wL?-^ 


{ Js^ iulx- £-bjJI l fyS CJlS 4-LJ jJalj) .djl^lll 3 glbl***^ 

Jl <l 3‘^ J—25 33 .dlitpj ob <J^| JLojfcl .O3-0 3I 

Lxuaj U»3 ^uo (jlS ilJLJI (3 •J-JJI l_ a ^n"'* (3 SjilAI ^AjjlLo jjl j *< 
. ‘ !^X^Iu«/b olix^yb 4-4A»bwj>-| 6^LyJLtfciI 3 4 Jl£J ^LrJI 3 4 JjJLo jb& -f 3 4»oJJaAI 

0 JlA ^_Q^tAOQ» :Jli (j*bi^s J* ^ ibbLo 3 .4ib^b (Jx- j^isdJ 

«A3Ptl)b bJil^o t^JuaiLo JJ J3-03U JJJI 3 OLc-Lw 

' ** 44 M 

4*yQ»m3 

3* Sj&uj y 31$ ^5)3^113 >^Ul3 (j^.^rJI j^o (j^jcoill 


iuonil .i>yAI (jolj^y iJllo I fl J Lv . o u U^o cftU—«j! 3 O^J Jl 4 a ^*«)b U^asj 

^3 ciS'j^j ^3Ptl)l (^l—P L-9j-slJI SjJtoJI (^, ^ -^- - 4 J. 1 .1 1 I 

(ji irj J i ...- u >yi 3 . 6 looyi 3 ^ 93 X 1 J 3 ^- OLo^Lk^ (J| Olb^yxi y* 

•(jW—« aJ 1 O^^JI L. fl M^ i ,i 3 ^ I (ill) Ua3>05»-3 t C 3 l ~t 4.1 ^ Q r^JI L ^ll C.^ rv O r I-, I 


C9>s2lll jSbff 0 U 3 AJXA 3 —^ 3 J?dU J^ys6 J 3 I 3^9 o*»LjJI ^Jag^ JJ ^_uUJb 

J^pJI jiasa jo .pU—«JI (jja Sjrvi^o 4 s?jQj ^Lc- jsalA 3 4j^jjSLI 1 ^. Ic. 

i—£l9y£3 ^ 3 ^?tlll jSI 3- 0 J-o— m3 y^_a) JSI OJ 3-0 j-^ bl j| < j^€ 

(J 1 Sjval^o ^>bj l)I f 3 ?^b i>)j^ (^U- job^y 3 ^ -o^jyi 

JjUjo 1 J lA .4^^wJ . ^u-QJ 1 y * II 3 fttfr ««JI ,jdO 
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gjUdll uAII 


JJ -I I, JlpJI ^ USj .S3J>Jb Ij3» OlAlooill ^Ipb kbJ 

f5? JI .U 4*1—3 CtfWI 0*4*4 '-r^i liA oi* 

^ lg~l l <L1 a£. (3 ^3^ jJoL^Jb Ol»AP<lll3 


tit ... >ij 


jJLuJIj 


l ft ...II A j^l ojJI jjo .U>1* 4**cJI OU^aoiU 


Zs.y&ui jsljjl .djli O 3 UI IftJ 4JU-. j£-i Jt- JJJI 


J£— i> ij* 03 b Cat^' 


J&—£ (jLc- 


,U5^JI» 3 1 (Saptarishi) ^Oj a-3^ 1 i 


(septa )3 (sept) 


1 1,101 iSj f -H< ij3J3bj^l 4 —<JSLM iap-il .« 4 ju— uJI 


: JU_«JI» J iajiU 1WJ3J > »■ “ ; ; ■■“< 4 <JSJI 


^ ~ 


\fy s Ipo 1 j .,^1)1 ol>*U LJl* j^l •* u bdU <1 • 3 -t J - 3 ^ 11 

^ •• ** 

.«jJjLij ijP» yriju (jSlb Karlsvognen ULo-i ^ChAj LsUx&J 
ioiSJI (>o (Dubhe) «i)l <illia> 4 p$*piAI ^ 4 -jiJI ,53—Wl tij—Wl £ 

dU—JI :b^ j^ly J1 J*** V JI ^ r** 3 -«V a » 


>j^>La Uls- <SjJ *(^9 

^5PtJI oJub gs>0 (jingle) flop 

:dJLuLaJ!3 {jApo „ 

,1 JLi!-J| ,11 m^aJU ,ii)U-JI J 1 


-JI3 


£ij|y> JoJlOO (3 6JA l34frl—u«3 


JU_oJI .oi*H ^bb 1 Q^* 3 3 * LtoOjOpo £**w d-o- «<‘U_-JI 


Jo5La> 


JAPO 


P^Pcl)) jLttil 4jLu-<«JI .^1 



^y?oJI Jj» iJlp* dllouiJIj 4. UI rf* J I SA>*^ <J1 

.dSljJt ^5PcJf j -0 ^55^ 
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pg 2 di\ 


ft j&\ yjJI 


★ 

•••* 


« 


ya$h)h 





^LuJI 



yJJI JUJL 90 :(49) jSJtJ\ 

5jL*/l j5^Jj 

J| JJ 

jSy I yJJI <Uu 4 gLflj « 2 LjuJI 

***1 0 *$* £ 


J 1 V->*^ 03& <4 * ;■*■ *> ^3^ JK— 4 &II fihg .03 ( 49 ) J 

ilAj J 5 y 2;iUa^>il) lla> sXl) Uj .(jleSlI j JU-Dls jI—mJI JJ J»^iJI^ .g^uJI 

/ 

Sr^l/* L^° cSjJ ^5PuJj 4 a *., «ulll gSl^U _ mJ 4 lSJ '1 

^^Ua-oill 3A IJ- 4>3 .J U J J ) 300 4 i> 3 Ia 4 -o> 1 j 3 *U m*)\ J) jJaL> 3A3 

,^3PrJ! Olia.la.gJ> jjLtJI 

(Antares) y>a&H cJ,S3 (Scorpio) oybJI ^3 dJitl 

4^3(5j—* ^SUill Jj 4 a 4« I lb g 5 L-i ^^puJI JaL_*5jl 

^iJI (50 J&AJI) ddiU JU—£il S^SJI <Jljoj (J .SaapLuo iw*a ,AJ1 

OjiL-o i_j^ill Jju cU-uJI ^cl (J iy>5>o < 4 l..«.«JI_g ii)l« u«JI O/“Jl J 1 gflj 

(j •»!» < «H j Ijr^jS^ LwjS i.hpo h...C-lj ^ja 1 o.^il l j q aI ^ 

gsl^JI jvuill .(Lyra) 3jli*2JI jaou J (Vega) gsl$JI jvuiJI $a> ^.JlU 

S* 3 i £®i 6l*t jtJLaJt o^LaaS qu£U1I J -3 (> » Jknlwj} < 4 Sj>o *Ulo 
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5Jbaii Qiiil 


a**ji sui’JU-4JI Jb *** * ^ (Deneb) ^ 

JUAH vJUlt u 1^3 .(51 J^» C yg nus *** 

3.»n (Aguila) $ (Altair) yllJI I •V^ 1 £ A *^' 

.^JufO. Jl (UIaU 


( S ,A 

<-o5 


a*»ji 


• » 


iaui 




j 31WI j-Jt 


•^V 

$ yjS*H <-J*3 S?®^ 1 : ^ 50 ^ 




♦ « 


★ 


k * 4 » _ 


\ ft* 


/ 
a* * 
.•' ' 


☆ 


.^r 

-—w:. 

.♦«.. 

• A i if 

<L»xJt 


♦ ♦ 


1* 2*1^1 j-JI 




fc I* 




I / 


★ ^ 



_ju,u u ,1 a^i wi j*i» sp 4 *-" ^^ Js- “ :(5l) **" 
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i g** 5 ‘^>3 3 ^ 03 ^* (J1 0 >Jai 5 ) 

V>Sa)I £>> .y>i»il uJ 5 3k ^lijjj jaj>1 ^£»o dli& o>JI Jj3 ijUaiLo 

<tpu5 l^ld cOjiJI 3 ^ —^Jl j4 Ujl^ . E 5 jJI oljL-Al jy) ^JL^I 3 * 


<i LajI oyixJI ^jj j^Ja) ^Aj u a II vUSJLI Ji-09 .f bJI J 31 p- b>!^ iLil> Juul J| 



tJjJJI (3 SjruSJI (jJ*U 3 Kjt& OjjLxJI iwJbj ^ < Lu gJI tJUi.lLI ^^00 <£jJ Ujluj 

iLdl op ^ 3>-~* < 4 jjJt Jj 0^3 VU5JLJI ^ £jJ* 2 >\ 3) di[d 


.ejjijjj) alpub iu^LpJ) ftU^JI jjjc. (Milky Way) 


^390 

*Uu*JI jjs <4, L ;.«Jl3 (iU-uJl o>£ 3 iJUJ) ^ jaJLJI <jU. 

6* JAPO j^Jpj S^La o^ A < 1 .11 03^ Jau ftb—iiJI <3 .(»3PtJb id* * b At ! 3 
isiSj l^^APctf JSLIJ3 (3jjSn J>Ub 4J3L0 1^15 <pU — «J) OjX- 3 ^30*0 
3^U*JI Olu L4IS3 cgA ... ,JI 0)35^1 3I bjU) f3Pdll oifc .i-Jljj i_*jLo 

jbr oL*JI f*iN ul 5 e—Jl Ol^l i*s ^ .aJbjJI 3 ^Jfcl 

L^' O^J bb^ g— maj ^30 3^ ^3>3^A> 3^3^ 39L—All ^cuj .3 ^>^3lb 

:bj^JI gAPtj LoJ lLp ^LtJj 

dJ ZsxJja jtS- 4J3PU iL>3 3 ii-jJI dLJb Oib 3J jSJ 

^jlall ^ptJI 3 bjtll <30350 Lju£ 

33AJI 3!^?- jllaj 3-0 djjlk 

^ 3 } J5 4j3§ £^3 IkJJLt 
^J^bXI jplJI <33^ ^jUJI ^jLS ^ UbJilc-3 
. (3) dowajI U S ocyVl £jj j jSs (>SU 

(> I—i 3 j« Taurus <t—^J^ll g _« a 5 OblS^oJ! _s>-j ^ 

•jW -9 (Aldebaran) jl^jJt^ .LjUJ iu—JI gsl^l ( 52 ) JSL_iJI 0 L> 
oj^k 3 ,j j^Jaj ^1113 . jl^jjJI (JLajjJI jac-SII pjjtiH 1^4 Taurus j^-itl ^s. 
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gjLdJI QAII 


jSjj ojIj3jI 5 olJL—»i>ll fit WiJ ^5 .IfriUa ..; >ib^ 

Iao ol»ol> y>*j b*-a» :J^y» ^0^1^ olrt^l bJ * iS' 3 1 * 

Hoku j»p\ li*3 <( 3 .i^JI 0^ u*J ^ ^ 1 (i *^ 1 

•Jl Squill iil_l 3 oW* 3 ^ “$*?■$* (o*j—»JJI) Ula 

, (4) «jjUaJI <uij 


★ 

***** 


(Rigel) >jJl 3 (Betelgeuse) ^3 'i-A U a i^ 1 ^ l » t>l :(52) JS ^ JI 

.,UJI J-ai £ .U-Jt j (Sirius) a^WI tfj*iJl3 (procyon) l-UJI iSj*^3 


• • 

• • • 
• * 



U- 3*3 C( 53 U-JI * 132 —^ h* i> £*> 3^9 :Uuj ^^ 1 ) ^ jW 
4^pJI ^ ^1 Ioa v3^. ., 3 . 3^3 5/ J1 »U-JI *4! Lr^>3 

^1** ^ juSI^I J1 V>"3 

js. ^13 ««ijspJi ^> LrJI •°^ 1 ^ 

.jLoJ ij>JI Jej*' ^jJI «Je^' 4 

._ .Kl l) Canis Major :d_J oM ^ 1 M* ->^ o* ^A JI iil 
^ juSJi usai i iJUJi vS3*-^Ji v 1 ^') Canis Minor5 
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£> aail! 

SjwL-ja 0 a*a 4 tt.ll Ja5 4§3 jw jL .»l» ,«JI ^ Ujjj ^ 3 * 0 )! jtfl 

l>° >X. flS &l .*LajJLH jrUj^il (Jj 4*, . »g*jJ lj JjuJI (jbo*S J_oS 

J-^ V^’ 4 *' Sjl \j&‘ jt «Lo JLfiJI JU3JJI3 

jo^UI ^j*JI 5-6) iooLiJI ,«t^JS ^bt» ^-o^ll *L>* 4JU3 «ULu*ill 

Laj! ( 52 ) JSLmJI >^Joj .ioU-JI ^ (^ 5 /vmJI JU^JLlI JJ ^Jaj3 <jr66aJI 

,jLl>* ^XuJI JJ dj-ofcllb 4 jl*J| LuoLtJl <£>SutJl J19I3X 

S^fs* 5 

ftjSM Ol***6 (JiL^ 0 L> ^JS <> JU_.iJI 3*6 jtft d^pdb 

dxj &U-JI (j ^l^iJI 33$]* j^3J .(53 J£«iJI) (Leo) a—(Gemini) 
65^ ^3111 oUjxJI dj] Jx ^5111 .g^jJI ft cy?^ <J1 l->3jX 

**■*$! ^Ptiil .L>jXj 4 m> a\ J3JJI U^J j|jdUl3 <(Pollux) JSyfc o**hs (Castor) 

•iJjJxj blxJ Jwwl ^ulj l h >3x*JI 306 



♦ 


0*1) ^ 

n 

4 

JijA o"lj ^ 



4aaInJI H 

. fWlj J-Vl :( 53 ) JSJUI 
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gjbaJI uidl 


Ju^ll US 5 * Ju-Vl 4 l hji ^ ^ C 1 *” <>* ^ djl ^ 

,_.IoI ( 53 ) JSU 1 J&i .&» obJ 05 > ^ 4^3 .(Regulus) 

{y> LijSj JU-UI J1 JijA o"l> 5 “i .UUiJI J>»UJl 3 JijA o"l>J 5Jt 
V3 ipJb JUUI jo Ubol ^L»o U 4 I 0 J- 9 I 3 H iUS laJ <ULUI vSj-UJI 

3A3 5-bl JLo-b ^ J—-Vi US j* 05^' J1 •** iLj ^ 

jjo bUS bAP J3P0 iflku j IU> gSj .(Hydra) ^bUlt £*U> £ (Alphard) 

>Lr Ull IU> Uj*JI i«W i| «ijiJI» <Uo>-*o ‘ ij “ bUI f ^ 1 

xi.i...l ij dU—UI (JilU <Jl_«&I US j* \$yA 3 y» iij 4 JI J 1 4»ii L»jxp 

.JJJI U 4 J 3 UJI ilia- jUS 6 > ,^>-1 3y» 


CaU Uj .j^sll ojJI 3jbjJ 5*3—s*Jt liiSLf oy> JU—UI J1 oa^sdb 

UjJ «SVl OJJI MaAiJ o* iij-UI J 3 -UI 4 JUUI ojOtU **j> j 4 -Ui 
3 .J..S djl^i Caug 3 ) .(54 JSUiJI >31) (Polaris) JU-UI UUI (**» > 

V^ 1 Jd* JU-UI ^3 J) jj-At ^ ^ ^ 


.U*> vUUI ^ 3 * JU-UI U^I f« 6 -*d f ( Ursa Minor) 

t>3 <i. js-?^ 3 ^ ^ l «-“* ‘C-w^* jbj ^' ° lj ^ 


.uWji 4 4d Luu» 


JUJJI UaZS\ J 3 P- j$Jo JU—iJ! U^' ?** & 

s 


JU-UI UaiM ^ jlS La^l y»3* ^ Uj U9 
J] OljlU^II o* JUJI dU . 4 J UU V 3 cJUUJI UaUI j* 11 

^U, ^Jl |jub I Jo ,bl_ai Oi>3 61IU J5-UI i uUai!l 


gSj jiSn * j^* — ; 

a 44 -J 4JLP Ja ui 
# ♦ 44 * 


^uji jj-Ui 4 u>ji osutxssii i Ja-os 

djSJ ,UU. 153 U—-Jl JUUI UUI 4 ■- 

4* 


.Lu^flj 4 j^ 5 ^ 


JUUI ■ -US 1 I ^ jA > 5 N »- 9 >ll Jt- (Cassiopeia) ^iUI gSo 

Sj^kJsll ij la^aj dSU ^al 3* (^->1 OlS) la 3 *"l^ •-^’ V 1 ^' lil 
( ^| ^ 1^5 03-56 Ujjx- W U>UI J5US > iU.1 ^jdl 3^ -i-jlM 1 
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pgaoJI 



» 

* 



Old £ jlJ yJi jjJVl y JlM yia&fl Jk J 5 WI :(54) J5L&JI 


L^jjpJt J&-J& Jx- 41 * 33WI *y*i\ 3 <<JU m}\ yJaflJI J5P" 33 Jo 4 Jl£J 

Ojjuo Uiy <^S 1 j jJaj> js: m **i ^oj>uJI I Juk i_>lsUiI| <yjy* .M 

^> 9 ui 1 3^ ^3 ^^3-* «Xwl t - JW» 4 * L ^ 

.W lSjpJJ i&jti\ JlLJ\ i^ljJI JSLto 3J1H3 <(Schedar) jlxJt» 
Ujfc^lS ^jSJl OIS3 jy 5 ^ll yjJI 03SU iJU—£JI ^3—ti!> 3 

0 4 * *• 

jLJzj V3 lJLoJI obi^ U^l <^i»> U^o c(circumpolar) LU 

3 * cjLoo^ll OL&L* 3 l 3 4 iSJt»3 iuJajaJI jjSSU yjJI 4 it,^ 1 p Jjul 

35 J 3 j£- Jai^ <33$ f LJI <J-a OS3 3I 3 J-JLtl 3 4033 J&oXI 

3 .^Ipjyi Jl-jJlpcJ jjS^I yJi-J) aIjlpu_ J\ ^03-fc yJ$o I_*ud3^lt 3 

^ 1 

£. ft (1 

0 jiy> 3 -*ujuJIS (J-l 9 3 -° ^3^ 4 y< . «>> 0 JlL I3* «<l Q«« < 1 03^ 0& clH 9 ^ 1 

££xI->3 < 4 sl^Jo ^_JL*j ^ jJI m . ) ^3! ^Ij-w <ul^l)l 3 3 «<««dlS* ^DaJ . Laflul^gI 

03 jd^JI libj^iszj ^^zll 3b*. o> j y s> 3.* u .^ItSO 31^}^ ul^l **o\ 

:,jhj| JSLiJI iio-jJI (_yi*3 jr^SJI gJoiLU 1 1&> <J .j^II $Sjcfi 
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gjbdJI yiJI 

- 4£.\jii tilUl AJU- djb>^u» 0*9) J&9 £0^1 

- S^^JLI i LJIj > ijl* UulS 

«4jj15 **?H C$b 

lo3^ glial) AJj] <UJu£- jOAXJ ^ <uSJ (UU 
ujLxJI d>lji*JU Jj>J 3 <b>N ‘f3?^ J1 

I 

lii^sJt) j^mJI ( 5 JJI jjS^II o^'3 
^Lu«aJI <Lo 3 ^ OjIDI Lkj$ffto <J^J3^ ^1 

.JsudcU ^Uj>- j o°3 *^ W ^ Ia ^3 yr^3 
^ptJI yLfc jcxj6 UJUj 1JasLoo ot 31 aa4xJI 4^1)11 43^1 ^1 f3 **JI CijIS oIa 

<Jur> J&L> LoJiftlfl iLo^j j^jS- dxxMt yx>) 

jSII 4JLa o/&> ^3 ftJsuj O L^ flll ijtj? J^?- £3^ 6*^ (*3i^ <33 

* •* 

. (5) yl5 5jjb l*l±JI s l^l 3ss 
j3Ju 4jl l v*j U-0 « L .. >* J^ll V^' 03^b 3^33^ 5>-J.>?- 0®** ^ • i —** 

** #T 

«bb)^Pco J^’ J3Jo» Sjlfcfc O^b** UA (3“° *^4jt ^3 <(J ^ * 4 *^ b^JaAll d$cr 

oUJI Jl3 clu>& J1J^ 1 V^ 1 0*1 *** -‘O®^ W C*—* 3 ^ 
4it IJ1A3 <6 jLu J 1 J^ill yjJI MLeo ot J1 3-o^JI5 4jJ^j1 .«jLp-» 

.Lo^j j'vuP 4jz^uf 3%xX 13 j£> j&dl 

,LSI> 6^13 

J^t hx* jSill ^50«Jt 63ft L UU:3 .oL*AH *Ui & f3P*)l 

l^sfc ftU **JI 3 f3^^ J3^2l3 <J3^I 4IA5H j—o (jQ -bb>> J ^3*?°“^ 0— 0 

cJup- J&Aj Ja*j J3^<al)l 1^ 6l^ <33^°—<Ji ^ - <4< *^ C^ 3 —^ 

$\x&\ io^lj ^3^1 g—Sl3* 4x^3 j[d o^iaJi (J1 4*—oUJIj 43l 

.0)3^1 ^3^1 (J1 ix-uJ-lb J^3 4a^o 03^ 6^-€ ^PwPaaJI 

^^ ,1 f$pUJI J9I5 X J*po luSLtf cidif- ft 4 aAxA^ Col5t Ja51y?JI Jlo 

^1 u>! jbjSlI ^Js- i^3^3 ^ 3 —c^Jl h$\yr *Lo ^ 3 —J O " 0 4kj^> (J— p 

3 jl*>I 3 :Ja5l^l o-^» £*3^ ^ ud^Rlil g;Llpo IJub ^iJ 
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pQTiiil 

jo5u (55) J&JuJI J 3 P* 4 UIS 5 J$p- i 5 >>Is jSjG 

i3^9 Ju jLi*’ ^pcJI ol ^|3J .duJ^A-Mi j^Sl ^*©3 <3 ^ ^c^ouJI 

(jja J^I {jPj£- Jsu> JJLc- iJ3j-k <jalj 3 03 1^1 ^lj qa JS j^Ju <frlj ) * 4 * ^ 1 J©i> 
jruiajj3* JJjLlI ^Jaj . JUJJI uJaftJI ( 35 S IxjIj —«tJI i^JaiLH ^jxj i^A*>3 <dUi 

.frUuJJ <j©jSll :JjQjtJI o^lDI JajljjpJl jjo 




(^jJI JloxftVI 

o*, 0 * 


16V 30* 


O 59 JI 


^i\ pt*)\ 



i^lil jJ\j 

+ 113 *,fU* 
*\ + 116V 28' 

JijA ^tj 


^ 3.40LfcJl 

+tWs* 


4a 31^JI iCjjtuJI 

+ itTivi> 


Jj *L-**o oMcJ - 3 O l st^pw J lj ^yxiil j rttJ 3 m :(55) <** M 

•oe>yI Jp gSt^o 

CaAi —wJI^ :(56 JSLJtJI) c-43ljXI 4 , M <•»$& Ja>l|y> ~ 1 

cLj <<iU-uJ 1 (J L^l • 95 A jlj^DcU jl JUfc iJLPO .JjJ^Pctl lo-*ul U-(4> 
diyajQ ^Ul .jdjSn ^L-t 4 JLodJU rthktt) <JA fclj-J to fJS' 

<LJd$ C.lo_uJ! 3JL *3 .ftlo_ mJJ 4 JLp«J>I 4 Ij$j 4*&¥> 

0 £* L^dljJLI q‘ a U ^UaJI jvszj .t^pJa... ma > -4^puJI (^oxij Ojru—*5^ 

. 4 J 2 JI dJub ^iauf ^Js* ^pcill gdl^a 
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£jUdJt OiJI 


(LJLxa 4,1a. t^AApu-o (jtfj^l 0^ 0 ~~° 

Sj-iLo dls5s 4hS;)l 5 Jt> (zenith) £3^) .^^1 \J& ^Le y*S gla**» 
jsVi 33JCS ^x)I 4_>3|>M ^ (azimuth) b^4 t &i I Ml 444 Jl 5^31j .uil^ 
<J1 4i>J^ 90 Ju Js$ 0 4 j>jJ o JU^JI (j-o IvlJ vIaap- < 4 £-LJI vjjIap oloob 
i_^1j cCj^tJI dlpob 2703 03-,1 pJI olpub 4 irj$ I8O3 ‘b^r 44 -—^ 
<b3lj (j^sVl <33^ 4J3I3J! {jpSi .JU-iJI -Xifc 0 3I 360 (j| 

90 UU Jtift *>>> 0 j-o JOi3 <( altitude) ^Uj jl 

.S^La ^IjJI i33^ £ 3^1 j ^P«uJI J 3 SJ U.U& 


90° 



v3/^ c*a*JI 

90° 

«o 


t> JU-SJ) 4^ (> kjlpl viljAl ^ f3»aU fUai :(56) 

3 3* 43 b% «c*A-Ji jiSn J3I9 


^^uJi <dli jJ 4^3 .£3^1 JUP Co nil C^a-uJI CAb Jo3lapJI ojUtfJ 

.oIpo^I JoJisxj 3 ^buJ V3 Cao—** j Oj^La £ 3^1 i 3 

. 4,^4 «loll 4.L«^ 3 JI (j-o £ 3 ^ (jjS^ O -0 U-aaJ 

‘ 03^>^3 ‘£$^4^ JjJ> <3 <JuJLSjfcJt j* AjJjjJI a,\ r>7 < » l 

^3Pci]| J3$o jl (3>5L^ .J—5«tJi (3 (&A9 ^Ipo^I ^^**1 b-^3^o 

jlSLw jl JloIsj 3 C(jc^3t)l -^ 3 ]^ Jl»J£*3 3 SJjuOo £ 3 ^JI ( 3 -o 


JaS 41*3^ Odp-^JI 


3 4jb jDI a i& l3*Ji3u— J iupcU 

4 * H 
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< 3^11 ^a Ju4 *U—mJ! 3 lg 7 AiJ 53 ^ 3 $ (meridian) Jl^jJ) ,h g> 

3 *^ (ii L-^5 ?j ^ ‘gr^H J1 (i-p-ji 0) JU-JSJI xs* 

500 3 /*dl 3 * dj*Z L^jtS aj^U^J! ^1 —o-o>Sll jju 5 jojVl iffuij 

^U5jl JU& 0jozj ,^j Ja^ 3^ 1* o^ 8 3 3„r*d 

IJufc ^ —*u>- l^xS jisu j^lll dJapJJI .4j jZ to jlSLa 3 v->>a3 d^i 

^^ill (meridies) a*Ju3^UI ^ 3 ^ •dlj.+M jj>U JaoJI 


•j^A^ApJI 03***)! J1 J5>A ^Cfl^i*iLo» Lip- (.^3 

Ua >3 J 3 DI Jap" 3 o®J*^ )a&' :(57 d^dyJI) ^Lfr 4_ u^mj^a - 2 


^Ut*lwl 31 Jjfcl Jlp -1 .(joj^l gda mi <jU- jll^ll jb^po jllUl jljy?JU 
4 IjjULo j 5 Lf ^dpwo £930 3A3 <C* >jj je *3* JuJipu 3A io-^LcdJ ^3__wjJI 

. j£>jjd)3 Jjpail Jo3Jac*J J3UP0 3I < 4 JdjLpJL 


JU^JI Jaill 

90*0** 



r 


J 5 UI Jb^ :(57) J53J1 
3 & »l3ZM>yi .jibjidl3 

ja ^3 «jArf> jbjjdl Jap- 
J 3 WI Ja®' 3 A ijftujjJI 3!s3^^ 


c^jydl J1 3 f** —J! j-o 0 JSaa _) jdjjJ 1 Ja^lag- Ja__*j?o 

yU»£ 4^>3^l ijpjsd I Ja^Uo- JOi .jjLo 4o-jjJI JlIa alf|7 .All Uo> J 3 S 0 

5jU! * 13 !**)^! Ja3- 03 ^ jibjjJI Js 3 la 2 > UjLo os^* «^fl iao- j-xj 

4r*j«i 90 3 ! +90 J 0 J& Ja& Jll£ 3^*d^ i-JaSJI gib .<ULo 

£ 

.L) 3 ax> 4j>ji 90 3 ) 90 — Ja_£> JLLA ^ 3 lcdl c^daojl ^ Q *3 

3 y ((parallels) C>b3^>ds^ bL^I jbyrf) Ja 3 lar> ^Ju 

.La5u ^ 5 jI 3 J o&3 < 0 JU>l 3 akfij 





Ja^ SjjLc- JJ JU—mJI {jA J 3 —taJI Ja$lap- JL_lf 

6 jS <Juu JJ ^L-rJI fl l ^lla^Lo jL .ifls bl^jJ Ja^-Jap -3 

^PU JCLf J$aL . LA1O3 l>* 

JapJ (j-» 5 A-j Uaj jLu>l jlS ,jib£> J$L> Jap- 3 ! Qu-jj JI 5 J Jap- ^ 

<C*S Jl iiU5 J 4d5ycU ^uoUl qa JJ 31afl) Juol 3 A jtuo J^JaJI 
.iJW! ^jUS 3^p- vJlxjlS^ I^jI JauptXl ^jj#3 ‘SjuslojJ) 33**^ Lfrlpo (^*Jl3 

ij. JJ 4.4 _wl)b J^JaJI Ja^JaaJ JaAS 4 *p-$a Uo3 4jolJa) ^Apu—<J 

^ytJI ^ ^33 Jtwjo ^)^xl) j^LJI JJ 3 .«.ii,. « > * ) b. j^ajlL l ao i< H 

Jap- (J)jo IftJb ^ 3 /uJJ 4.*<> 3 * l^kdj tLjjilJ 4*JL*ti lt*S ^Jpu—«uJ 

180 (jjft 3 I c4pj 0 +180 JJ 4pjd 180- ^*BJl ^jX5 f< j*jjj}\ JI 33 II 


.1ijA 180 JJ b> 


(J^l JpJI J .^p-5Ua*p) JI33II J^^ 3^ jAip J$JaJI Jap- jLlp-l 

iJLP dliA <jl£ Jbjst) I3 J^JaJI Ja$lapJ j^jAll J3I.AP-3 4*jydl 

(jjo v T «* m Ujo c4aJipJU 4—u-ukJjJi JI 33 JI Ja^iap- qa 
Ja^JapJ 4 a1aPca ^__9I^q 4a1^poo Q*xi>Vp* , «. «»1 -uillJI (jt^BJl 

JI 33 JI Jap- >£ 5 * J l_£— pJ ^—«*p- ^oVl IJa <j£) .l^jJ 4 4 t « 4 * jJI JI 33 H 
J JlkjjJI ,£111 JupjJU ^Ijlp^L 1884 pl*J! £ jlB* 3) ^Jdl ^Lall 
guiaSJl JUA J^laJI Ja^lap- jaIpo .J^laJI JapJ gp^a5 jiXb^A 
JJ 4*»MuJb £ 3^11 J C«.fl .. < 4 * II Ja^Jap- 1^*3 , < _ y B*Jj ^*1! 4-ajjJaJb 


, 444 J 


U—i 


aJ 

«• ♦ 


4a1ipca (3j_Jaj 43Jo jpj—xJI ,la p- JuJux3 —U gJai 

dUS jos cajfag l 43Jo Jj tall Jap- JoJlpo jtS <^^pcJI ^IflJjl LoJpcI— «*a 
^^3 <d£-l* <jij3u£-$ gjjl JJ bjA 1 (^ 4 «* Q ) J^p- opj^I J 3 ^J 
jlalll (jaxj cUjAj 4315 J&AHj 43^3 jJs &Uu*JI g^sw J$la 


^jsr ^Ip* 4 ^buJj 4 ap5Lo d]SsJ* A jj&\ IJlA .4*3 J 5 P- 5 X! jPjxil Jap- 

* 

0133^1 JoJlpo] ZL**£ j—*-13 Jlkj Ja chronometer)) Ci>U ^ 

. jllaA J^JuJ 

iap-3 (declination) J_d»l :(58 JSL-iJI) 4 jjU—«JI Ja-Jl^l - 3 

.{il^oJI iJajlp-'JLc- JIJJJI 0^33^^ Ua < 53 U—«*JI J^JaJI 

JajljpJI ^jjo J^laJI^ ijpjst )I Ja^lap- ^(Ja> ^l>lpr< <*>l 0 ^ 33 °^^ 









pgnjLII 


»U~JI ^ ^-***J> JS LdaiL*»l 3) .SLls 
.1 ^oAll OJUfc ^yjo JSJ (J3S4 *u 9 <La d. h pJ ^ jPjVl ^ rk. **> £ 


\jS <jlS 3 -J .Lk^l^XL-wl LuSLf Jap- 3 a. ****Jl) 

J^kJI J o^jop- <iU-**J ^IJlpcLu>I Jaiis Li^ f (J| 4^*uJb ll)b aU^uJI 

J3JG3 Lbj^pta J^- j3<^j jojill of b_ 4 > jSJ «*U—mJI t3 u®>*^3 

I^mSsSU ^3 (l^j djtplpJI l^lbjlp- ^JPuJI ^Lsu (jl UJp .A )) 

U vj^L J 3 WI 3 jb^sJI Ja^Jap- ^Uai 

(33® .iupjSlI 4 -JajlpJl 3 4J3U_**J! dkjlpJI J00I3 J 3 U? dM-JLA 

^U-tJI ^Janil 35®3 .t£ 3 U-*«JI Jap* »U*—**^1 Jap* 

^3ipJI o, kflJU <^53U—<*JI (j U eJaAil $*0 (jbjkJ (J3-UPJI3 


JjU-U <^tb djy&s ^U-ttJI #131.4^1 Jax>- JU — & ^3P«ifl bl 3 j .^53U-*J) 
j£ b$b&’» L-( 5 > 3 tJu jl Liul LuS,^ . J *11 ^PJb3 (<jpjX $I Jg ^ .-ia p J 

«JLU» ^jSJ (LluP^ S"T prUa^LI )Jub (J3& Uj3 <LuL- ut IS} «4 j 3U—**> 


4 A 3 APW JxLI L >3 ka. j}d cj&jaJI b<) kc>- Ji* .(^ypujb g- lko a 

VJb us .»lji *p Jl iSiAii v> ** ^ yM 

3 <4p-j«i ^AjoJI J^bu SLuo ^gU^Jl CI3I—<*iSll JapJ jls jPj&Jl b^b^ 
~ 4 p -0 90 -q *,JU- 4 *JI i<qU-**J 1 V—Jail I JuP 4 p *0 +90 /-Xp* jIU—£ 


* 0 , 3^1 J 3 U—JI (wJaAJ! 

j^Lp gSI^ ^ 3 Pclll oJjk Ujij of-J ^SlaJLI i** 4 jjpl ^peaJI JjtA —uu 

5y> 4p*3t> jaa 4 *j ^j^l (jIp £$34 ja^P Jap- 33 ^—JtK .^1 


diytp 4 aP^P Jap* jl ^SloJJ ^>S-f 3*^3 ^po Jluq 4S>r^ .^ 3 —Jl (j 

. 4 JI 3 J J3jA Japo J3j^l JdP 4 pUjjI 
J 3 U! kj ko*l .^U—**» J 3 IP Japo J 3 lall Jap- ^_9lS>o Jp ijj—sul 


. 4 jJ^P 3 djj\i djjUxu <J$b h^bJxj U *^ -*** ^ 0 ^? 3 t 4 p*ji 180 — ^J| 

(J US 4 J 3 U_«*JI JajljpJI (j JI 33 JI b&J Jil—ail 

«♦ M 44 

JaSl^pJI 

4 jjbiA UJ 4 j jjbUa dSjP- bbj3PcA ^1^03 <(j*<A *t* Jl J3P- jojSH j3^j 
c(ecliptic) Jl ^ybUaJI c> *aaJLII jLa^ jL^-U Ijla (^pju .^3puU iaWI ijAJpJb 
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gjUdJI QaJI 


\ 


^u-ji jw+ji .-.kan 


+90* <Jtf* 



W (iiaui $» J4I I C>UlJ»-yi :(58) JSLtJI 

J^ta)l Jaftl ^ilSLo J+j yk 

JU-* ij>5^ Ua iJU+M jbsW-Jt jblaflfl .jejVl J* 

O®^ 1 
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pgaJLH 


jOApCa JUa J| <<^L*a)I JUP ilU-w 4pjd 23-J ji5^o Jax ^ JaHj 3 A 3 

Ja^ ji «4^l 11* jou -^ 3 * Ju.il JJfcfr 1>3 ap 4pji 3 23 -j 

Jkpb Ip-^Uajpl «(^AJjPi)l kjlUL& t3^p*i 6^#3 Jl J l£^l ^ 0^4 

pI^Uu^II Jap l^d jjJ*3 j^lll 4kSlll 4 jI Jbt (j^-L>jJI (33^* - ^J l JlsJ^ Jbp* 

^Ju 'gD*j*S 41a J^laJI Jp^lap ^swjJI JIup^II ^ ^53 U^*J I 

JlJCteitl Jlfr ^maJ^II J'ijJt js^ o* & 3 U-JI ik-oUJI CJLA 

l^liLaj ^lll 4 pUD 3 4aJLp*1 1 jl 4rf«uJjj) Ip <x a (39) J^—JfeJI j^isu 
£A^tU J J Liul Ja-JapiU jyJ *j SjSJI Ul «a 3 ^ £y>t ^$pu S 1*3 <U 4. .1 ««iA 

4SlJa ^Lc ^^pwJI Jolftgtll j^laj .(5ybUaJI jL«jo ja 4$3ytA 4 ^Jja)I 

.gjjJLpJI^ JUJEJI qulailll i| (^Sto t$iS Jp^ta^ jl jSx3 jl viLit .4JLJaS-*uo 

. 4 - 03 JLPJI 3 4JUAM J 3 ^ 1 I J| jpj 3 ^^ptiU 4 ammJlII £$IjXI J IU 

u^i «po jSJ c(59) j£_<£JI ^ 5a$p$il 1$—u*i3 ibjUJI 5* (60) 

J^JaJI Jaou J^JaJI Jap-3 J-U>b jbjp.II Jap- Jjlal) <1 **p <joj^U 4-aj^JI Ja^lapJI 


J| ijj* (jojSlI £ca^U» ii)j£>o 4jJ ^L. S- Obj'-H jrj£l*ll -v53 ^ < **J I 

Ji* Jl 4>1 Jap^lj ,4f-l —mi 24 JS 6ja ^pJI JaJaptA Capo jL oJ I 

4 JpjIpo (jJjtl) J" c^—xaJp J^i—.mi.) l^y> 1 *IjJ ^1 4 fljjJnl) 4 ajI^a I ft «m flJ 

.(jpjSn qm IaIjp) ppJi 

JaStjpJI (J^lp' 4jLfljkS J 4-**^ 4ap-U (60) ^ ikjTjJjl Cj^juail 


j 3 U5 3JL0 jajSli ib)lp9 IJlJ (lo 1—£oo J3-al3 JPU3 JaSl^pJI Jppo .L4LP03 
4ipjlp- Ul .^JIamuaJI 3PJ 4 pCa U4P-33 JamaSII Jl jJab3 «a 1 amJ I ^ \^s>o ^jpo 3 
.(Jlp><*JI J| 4 pc 1 a li^p-33 < Jbc-Sll J| jj a jJb pIa-mJI J ^ 3 v '^^ 

3 I Jl U-4 >IAp| jl '* r * £ *t? »U 44 JI ibjtp* ( 33 ^ ( 30 jSU itjlp jiP 3 li^jl 

tjjpjyi Oj^o <j] OJu>l (60) 1444 II (J-CajJ .c>\ja J^j> 

.pUaJI J ^ptJI J5*a ^jjq ^Ul ^Ja*tl jJSI 493jJtA OljlfiJI U 


(3 L^bj£- Jp^lap 3 4_um-OjJI 4p-^LU ^ 35 *) J 3 -j-tf 4-^ls Cajoo 3 (1) 3 . pUI ^ 

<LujuJj}\ Jalfllll jastJ jb^sJb J^laJI Ji>3iap- CJptw 14*^3 .Jalaptil 
4 x^ 3 19-3 ^JsLic-l l^ij^-l (jiJI ^3(3^1.4J9U-JI itsjUJI (jU- jai 13^,1) l 3 jj 1^1 
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gjUdJI u*JI 



hi-s «§* 9 **n JiM Jill -i-jyi ^ ks^ ; ( 59 > J^ 1 

JSJ 6 ^U« f Wl Ji»9- O-A-iJI jt— -l^jVl J^l (*>“>“ J 5 WI 
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; * 



J$ia/I h* j&*0 .^U-*tJ) J5WI Japu JsfaM h* £l**t$ J** 

Jl JOfrVl JOP I jife J&j jl ^ 1 ) ^U&l JljjJ) hsr go (JjUaSj <£«■« /»» 
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gjUdJI will 


^ l$ 3 >p-l iiojlr ij^ (61) Ji-iJI 3 »4ju n , ffr , ,- 4 mJI J3*I> 

Ja4PcU jjp- gp-^Lo JO-JU Ja)gj Iap^ l-A-oL-o; US3 ‘^^bdl OJ-fc ^Lpo} 
4-dplib l*laip- Jii ifl^>JI .[y? 3 ] C*po ys (^lll JipJb f3-DUJI ^ 

0 

glfr g—i 9 ) 3 * iaJp Caap- <(60) J £ ...■■■■ <? * 1 ) ^151^® Jajl^pJI g« L-P 3 J 

Jop- (3 gpj^ll Jp Js5 —Opsa j5^0 ^(5!^ l )1 P' J^UI g* 4 j 1 Ja— p-V -o^J^ 

.aUuJI £ g^j fjxj iLlill Jilptll £* U4JS J3WI Ja*>3 
jJLoftZa 4 d 3 gXA J-JI5A Sjlp Oj*p-l (1) 3 pJ-U 3 4 —ilpjlpJt gLp 
4 sMp ellaP^i 3IDI3 <to ^pu (J-oo3 0(H *o®J^ 

£§i$il CulS <O^Ip- 3 Jl& 3 .^xxiJI 33U—«JI J^kll Jap-3 C& 

. 43)3 J3Ja)l Jap- 3I 43 li JaD gry&PtJ 03& 0 ^ 6^-€ 4^3^41 

^3U-«# J$1 p Jap- glp Ua 31S Jiyfc g*Ij3 4 ju»L£JI 3 gxJJI jib «JliU ^J^- 

,g*Sb J^Jp Jap- 3A3 13 j*j 4pja 115 

JSL-Al) i*P3gttJU Jp^lapJlj jpj^I Jp J^JaJI Jp3_Jap- go 3^3*^ pu 
Ujulp gjujgll JlJOPiM 3 .jojliil <^u—4 upo i&h jxa 0153! 3 f3i^ *3 (60) 

ibjlpJI OOA ip-ja (0) 33U—<* J3I3 Jap-3 < 4 pga (0) g*A—i£jl J*a 03^d 
.SjlpciU iSUmi 3 gtiibgP 3 oj^kJI Sjvs J1 a$«3 (60 JSLiJI) ip3gitl 

*U-«J1 3 ^poJI OljL^o 

4 lSLf 4 *> g° .bjju> gjlAllPca guPJgiaJ ^^Pclll ^JpcI—*uJ jt ^>LaJJ g&$ 
^IJlpcL^I dLfc <3gP-l 4^p- QA .iciuJp 4liP5^ dlpo^l wbOptl) f3PsiJ1 

^tl gA gCJlpJI gA 3! 3 .gp$* Jp ^30 c ^tll dlxMtofi f3 J ?^ I^A *3 jtf'I 

gP^P Jp^JaP- JUP gudlgt l^alxPco l*X . Jb <jJ L-u> cIaUI J^Ip- 4 SjP- ^ 

.4 a 1 Ip&q 

1^15 l^il ^ ^_>JI yU .iloJI i| 5 j«>w &S>- ds-£> 6^ (jX-e 

(JU _ £J1 >-.holl (j^S Ci— uJls>- 5J ,(j*ui—iJI J50- 0^-3 OU^ o*- 

^^puJI OljL*u0 jS -^3 . 3 jl 3<3 4 a&j O 5 g 5 ld jfijA 3 l -^^3?'3 4 .<. <* 2 SjwUa 

L41I35I (JSL*u3 ^5PuJI *(33—u»yi Jap- Jp O « » 1 p - 3) .^ 13^9 Ha\S j->)3>3 1^15 
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gjbdJI uiUI 

UaJjj- OljL*ll 03 & J»j*S\ J 05 L 0 - 4 .*U—Jl j iJU 

J io-ji 15 Jjjut 1^15 f 3 **ill djoui obi^ V*"-? >^3*3 

.(jjlib jjjI JS 5jj>I 3 &pji l>i* t»9^i3 •0*13®^ j 4 pLJI 

Jjri ^Jl iualjjJI 4&UJI <>>tl J* .v 51 ^ V** ^ 

~ -« 4jl_...a (<,) JLpJI g^sJI J*" -4jpu> CjLoIAo -1 Jl fJ*ill g-Slys 

<Ll 4 p- 3>1 j ifllipwo 5 %* i je-jVl uU- ju®ly> Jl (‘3^' ols > 

3) .f1060 flail 3P0 ^jJb «&/ ^3^' 4^ 0-I3& 1 V*^» -1 C *4 W 

~a ...1 oliMx- ii)li ^9 <l^*jl£> tjti I f 3 Ptill 3 joj^ll ^la-w Jp Oil jjjt e9>a3 CuS 

A3 Jj o^€ Jl a ^ l i •* L *— Jl <# **>"* <> o'*-" ^ 3^ ^ 

f 3 P«i)l 49jax>3 <»la. aJI J 4jpdl dl*S J* f 3 «JI jo>P h^ht- :,<ij:b 

I Ai l ilUSLf 4 pLui f|Ja«^_«ilj3 .lilaS^o jbjP Jap- 43>ao tiUSU <lftJl >kij 

.djiif- gdl^l J 5 WI Ja3* 43^»a 

^jjl U . 3 J 3 J 1 ^ 3JU 31 4LJ j (blUJ. &*>:> 42) ,>^3* <# ^1 J&J 

♦4 

3 &I 3 U 9 _JI 3 eliSjill h^he- (62) J5L_^J1 Jiku ^ 3 ^ Jl i ol ^ 

0JJI3 giJjJI jwSi \ 3 V-J>ia)l t-Jfl l^lioo (jlJI *jljl—“-t>l £* Sr*®!^ 

Jsj£, h^os- jjP JL-pVl j y 6 Js 3 la^ jjP OjLp f 3 -?wJI OljL-u-o .41JJI iiUj 

^US:« U jU^ .,j .JJJI J ^j.J LoJuP 4 JL 0 JsjJopo Oljl—«UJ 0<ip> :41 jIj 

.f3pJI akjlp- Jp Aa^s* Js^II hsh*- (62) JliJI _>$k> 0I4JI OU-L. JbU- 
Jo 3 kpJI .oJa- 3 J V 51 ^ ^a>-JI bsk* IAJ4P ^ ilaaill 3* £3^' 
jLJuj JpO,I JI 33 JI hi- .CuC ^U5jl Oli Jp 3 ko- ty* 53 ^' h * 3 ^ 

0 S 3 JI 3 Olji9 Jl 4,. <«>lll) > 3 ipJI Jl JU-iJI (>o Ja3- JSL^P Jp 4J1 
(jl—iJI Jl) ^>UI osiaJI 1 Sjio 3 A 3 V^' ^ &Ji ‘ 

05 ipJI J cj^aJ j (jflSlUj fJ «Jl 3 >JI Ja3- JOU 3 <^Ujjbll j f-J 

•(j^lJP^I 
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pgaDI 



yjdlj u> 2*JI *(62) j£-£JI 

cJIja J1 <L*oJU 5 J 5 JJ1 - jiU 31 ilJ J1 I 

ja*gJ IqJLo c^jVl ^ 4 £j12JI H ■)o 3 \n& ’ ^ 

£&! .JS^JI £ jUJI J 1 -Efty t 1 *^ 1 *>9^ 

. J&AJI £ oC^° (^TP 0 ~ gUBjO 


44 P -3 jjo <(62) j£—£JI t3 f 5 *?uJI OljLa^j (63) J£—«SJI ^£a* 

05ipJI (j* o^flxJI < r Js ^puJI 3/^-1 .*U-«JI 5^0 Jsui <jij^ll 

.(j^itll 05 APJI 3 V->^ 05 *pJI clpob J\ 3 }i\ Ja£* 3p J^"--J3 
l^fr ga 4stloLft5 JClX- Ljj-Hj 3$^ 3-£3 JU-&JI <j-° 5^3^ jvujJI \3j&* 

c-JaiiJI J 3 &’ lol£ l)Ij 3JJI 4i5L$3 <<5j5li <*-Ja9 $$9 ^jJI lol .JI 3 J—^ 
«• 4 44 

.i_jj*J jl 03 ^ o-° JU-iJI 
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gjUdJI aaJI 



v> 


yilJ M JJ uJlM) ^l$)t v-JS OljUx :(63) J&4JI 

o^UJI V 3 > & Sjiitl £ llfl> j&i • (62) JS-UI £ US o ®)^ 1 i> 

. 5 J 5 J 1 - ${U 31 iU i>» l4*3j*3 


L^us ^ jh> is>jc> 90 4 J 3 I 3 J v>“-9 ^9^ iSi '-*** 3 £>jh> 3 J 

j dJj Jio <Ll* *l 3 ^JI hi- Ait »)M Jl a*—AJb <Ut gSI^I ^ 

44 

.-.Ij l ...^ cJLrp- i*"« - <^Uai)l lik 4Jt jAu Lo (64) J£—<Ull .jW f l)*” 

^jJI jJaiU 3 Jk li/fc .IftSjJj ^ Ut^* AtLcJ Jajl^i JSL& ^ (‘ 5 ®aJI 

•4 

.jAjJI j^o 4 pL> OljLux Jpt44j >>3*aj ill 4 ^ 

j 3 j 3 iyljJI vJaoJI ^ «£ 3 U—«JI v T JaiJ! J} 0>3 3 ) 

j|r» l T „,i - ^13 <icJaail 4 sU>l .(65) JSLsJl J U5 <dJ$p- 

M *• 

jijol j.' l.^.Ic . jsl^JI jbjjJI Jas* iijSA .^sti!l J^a O 03 ^ 90 - 

jjual yfc <ult gsljJI hi- 03 ^i aJUJI oAfc (3 g4ajjl 

.^* 0)1 lift) iJaill diLO .1 Ailj fcl*yl 
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gjUdil uitil 


juiljAl fls** J1 VlJisi—l Jft—4 (/Jl ' 

0 t OM A_i1 {y> miji J*-JU-4J1 f*> 3* —iJI Oj&I 


^sjkJi ^uaji ^»U—J» v-Jaiii 


J ■» JLlC Ail 


3* -s 


o- 5 ^L-jx ^laau—ui ^9^11 1359 ^U—UI cJaJI 

dJlSL ..U-JI <i Lj—(^U-iJI (-JattJI 


J-aflJI J 1 £$<rPb • 4 ^ ■ li 3 ■J , ^ 3 -^ 

*jLs&ii ,*w» aibfcM ji£-j&i bijj o®>* 


■ 1 (t **Si 1 j5. 


•0^3^ (/^“S ‘V^l 0 &®^' <> *#^3 

i a ...A\ aLui j ,^j 5 >3 ^ o-^b^ J 1 ^ ^ 


i yl£»JL) a>iai £«JI (673 66) j>K£)l J&i 


3....:ll< 


a . .Uq f ao6 JUa d&*» *«l3=— bo- i> L>“^b^ j 


w — * | 

hi o gSI^I j-uJI j& .U>5b Ua9 ^ f OJj V ^ iaA '■*-** 


I, ...I I A l^iS Js-\ ^ O-b 3 ' £^3 ‘£ 3 ^' JU -^ 

h» .JL_iJI v-UJI ««* ^J 3 ^ ilSLJ b Sfo^ 3 ^ 


blU <*> 


jt>li53 OIjL^jo jl £y ot Uj (67) JSL<iJI 


4 1 * a± ^ L* 


3 ....il l. Li >53 4-iii J OLr"-"' ^ 3 ^' <jl* b!L—i 


.JLir-nt) aWI 1 U aJI^ o®yJt b^o- O* ^ llA 


oijU-s :6 ^ 1 dl ^l 

J .JJJI j dl-poill AiyO. yt, A^iU.1 i| f3-A^' f^ ^ *— 

V ** *» 


Aiilooa 0 I 93 I i l$3ljl_«A3 (‘ 3^1 g^b* 


•* « 


l 3yuJl ol^ mJI y° 

^ ab Jb o-b- J 1 s ; 12 ®' 3 Sj}^ 0^9 dJi ^ JS^ $1 i> 

^^pwJI isLjj) J-S'jj Ji 1 ®^! ol le-3^3 A—iSlI tSjLflU <j£-i - V 1 ^ ^‘‘b 5 ■V-? 00 

.L^ blZM ^>3 r ( 1 ) 4 ^ jb ^ 1 ^ 
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p<piJl 



(62) JSmSJI £ US' U-MAi SjUD WJJI 3 g3iyi ojfciJI yJ3 OljLu» :( 66 ) JSLiJI 

^ ^ISljlS ^ caSIja J1 <UuuJL 


43^0 ju_<*% ( 3 j^ju iJLo^n oIaIpoVI ^ 3^53 

J 4J3U. ««H J3iaJt 3I J-uaJJ d-LJjJI ^jJUI .^3^tiJb 

4jhX*<4aJ! ^ 3 ) 3 X 1 


^3 <U 



dJjLo 4*a3 ^J| 3^3 rJI luSL* (oIpcj^I! 433 SX ^ 3 —pwJ! **»\ i^s* iJLiaS^ 

4.. maA> 4j>3 <JuS Ja^iJb ^JLrj V .JxaflJI 4 jIJl> 3 Oj 53 i^lil 3 ^ 3 ! 


JLs 3^ cfllop’.J 3 - 3 »jo JSL.to dU 3 ^ 3 ^ 3 ^ jl (3 ^3**^! 


3 4X’Uj> Ojo&oo . 3 .^ 0 JlQjo (3 <j^3b*x£iJ! ^3 JLL3 4juq^L_*j^JI cj! <. <<<11 

^ ^y 03 ^£?J| jlS UjLlJ ( 0 ^ 33 !I lii_IS (3 3 *tfjjJLo J^xjl C-LcO-^! 

c^IU_ Z> C)L>J^ 10 JJLc- .ibJltl 3 -* 4jLbuX! <3 0 ^ 3 ^ 3 >o io 3 j 3 ?JI ^JUaXI 

^U^uJI 3 ( 4 3^J1 OIjLauo 33^7 <*>3 <(jA>lS^ljl^J 4 xoj 2 j ^j^stll Jac>- 3 << *> JaX (jls 


.(673 66) CfciSLtJI 3 US' l^ii ^ 
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£jbaJI (jiJI 



eJIja J[ yjjla jiiyi j-^Jb VjWI °Ij L ‘“° : ( 67 ) 

.( 66 ) JS^SJI 4 W5 S/AU 4 


b> C**e-$l) «J-JLn v-ioli* i •>* t s^' 5-1 

^ b£ 0 U«bU Jo&l C^JlS Uj . jlo&li J-® JLj i' iU $ 

" f bJI ,>. CJ 5 JI d)5 i ,U-JI i Ul* 03*- ^ «*-£* oli 5* 

jlS Jil flju*iJ .l)j£ Jlib^ll fcUaiJ J 

.^uji ciyi 4 ^ f^ 1 ^ 

I jLwy> *-fJ3 *—»>»)) JU-2> Ol?-jo 9 xs. 

.*.| \ tiyS Cs^iyi Ja^4>l o^— .iiAjjall 


^Idotlaib 

jt S yllaJI jwUil 


JuJlxpO) 


Cxfl*?3 tjWI JjoaJI 


w ••- ** 

jJI O-L—Sll jlS Ji o- ->*—^ a - J - a= ^ J 


Lw3>3 


Ja^buj- JLc. iLaJSO dJLs^J 0 s - 






ia-ji 20 5 -M U A io-ji 20 objP C« ^3^ C^bU jJ&>3 <1 
J l, All j oJJI ^ vlr^ •<^ ( 68 ) -rt^i 
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ptpill 

i 3 jAi Jl*—iJl j V .^3 

(333J Co 15 dlool) \3J3j-JI J^sLpo ji ^Ul (3 

* 

.i«A-o>JI ^ptdl V 3>^3 



^$pu)I 33 jw £|I$a ^j&uJ & 05 J :( 68 ) JSLtJ! 


< 6 lpc 3 ^JI ^Jlpo jl ij^l ^j-a '** aJ Lo^3 ^Aj ^puJI 

jJj> 5^^Lo <J^ .(j>3jO> 3 J5! -*« £tc*aj <»l» 44 JI <J ^ y zjoJb ) J*o LoJJLfr <j53 

SjLf- ^lII jLoa .(starpaths) OljLoo Lu^ ilSLUJ oi& Jcupd) 

^^U,l .4.<«.fl> Cuo-**JI JlIp l^JS <woL , gJ3 (3jCj ^puJI ^I m A m o± 

dUS 3 U^J JuJU *3 ^jJaS ^blo < j£ 5 t/a j!—uoa <3 f3Pu)l 61 

^ ^ fl 1 Cft <41 11 Jap- 3 U-po i^Jlpo <jt 4^5 ‘O/^ LaJoP jl—<CU 


j56j jJ 3^ o^ ^3'*3 >0 djJ&SXJ dJuG^O I>i.fl*> ^rft 1 «*J .4P3jJ jJ>T ^ 

OjU-C jjPtI ^jJ3 3^3 J-*J J jrv-tuil jrCo .^^ptiJI <j»o (J. i . ^ , 7 <« a ^vlC- 

JjAj 0 I 3 Uj —^3 U^3 Upu 178 i *i>..44i.) dlSool bjjO (jtJo ^la ga dljLLo Jl 
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gjLdJl uAII 

45U fcls*- fbl ^ J-U» o-^ ^ 

Jgu^U yy* fJa** (J 1 4****Jl{ g&y> U*** J 55 L*— *3 4^L$3 

(J ^Jl J^i 

jbj* oe ^ : * 4 ^ f ,oU ^ J** 3 

ii I 5 JI 5 fjj JJI o>jJI Sjbuil ^vAi^l 4 pj 3 2 O 3 b>U—W 20 

«* 

lls, 3 * Jjul C>al* 3 ) vli-5J .LoJ fy**JI JlilJI Sr*-^' j-**i 

(69) JSLjiJI j^Jiu .SfijuO jl^3 1*1 S Ojiflll 6 l» «»l 3 i—Jl Ja«i f '^ 1 

b po AJajpdl 4flkiU ^ .la*i* J& 40 jo,* Jaoo jJW 

j ... Aj ll 33ji 2 SI 5 JI Cua—uJI Js3ko> (| <Juao- £,)y «*tyS—<*»^l 
jjja Ju>-l5 ^iso iLeyj ^lyLft* JJ (^X*aIi) ia^ipJI ijlJoJl o— 0 '^'^■€•9 

.Ol>3«jp J3^ 

70 J1 y i» A 30 j* Ulf ^TJ a 40 Jl JIpw> 6 ^ 6* 

jxjZ CuS ISJ ill 5 jl51s 'b £*«aj fliaJI jjs celjgS—«5»H bo- j* JjJ iJU—i- 
■ *•■> -II b$bi- JIpw ^—“O ‘(69) j£—iJI o-° ®r* 

03 SL- .(Canopus) J*y -3 (Capella) 3^b •Dy?^' -H fy ?* 5 J-9_r^ 

. ,1a 03^5 .ifijuo 3 &I Cd?o ,>**— <u5J <ilU_£ is ?ji 30 00 * L5,* J*- 

.LaJ yfc 4J& Jift—- o-° i> A>u 1 j»5^ ^ Srl ^ 1 

LL 5 jl Jl (i C-a akftj jclp JypiJI Cy> JlSiiill vSys»JI <&**-* 

UjUo. ... ftly..-oi^ll Japo jlkuoo jl jJJI aljysJI UJJ <Jb^ •*— 

.(jbysJI Ja o- jio j^S iJ&mJ ( -* a— 

l* 3 y\ AiuaJt*)! SiX&frVl 

339 dJ3 j. a ,._^i <o^J J*° iii*—“i 0 ®^ ^ (i ^ s9 yt 615 5 ) 

c gs3U jjjiiJ iuJ^flj dbj^3 . 4 * 1 —. 5>jVl J^p- u 095 3 tiVii 

OJuk J Mg‘ - M .is-ji uoi Jilaj 494 j boti l —1 j-4> I—fj 

JjUo I Jub 03 ^J jt o^i - 3 iya»JI 4 j4«iI La 4L —.3 JJ <4LpJI 

Loj£) OLfji 5 j^Ap ^Jl .Ja-Sll Jl J^ J"** ^ ^ . 
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yi+A hr j* 30 JjjAJI 
VU-A 70 


pgaJJl 

<U-ji 20 Cam 

yitJb if jd 20 JJ 



.(jLuj) tfl^luiVt Jam Jaam3 j^puJ Cuo-w JIpu :(69) J&wJI 

.VUJb ifji 7 O 3 30 gfcj* (^la£- gM f3**J 

ljIj^sI ja ^yib—uu jl £>UJ cu-fcdljJtl Ja£- C>—J -*U i 3 

d Ur»Al a 4 Jl£-£ . Jax> ««JI (3 4J 4 la fl ) 

jzXj£Luu> Lo diaSj JdP .dJuo (J)Qc**)l 3 jiOlrf <*23 t3'^3 OJt ^ 4JLJ^ (j-a 43l*u^l 

ISJ U .l,^lpf,44*j jt «wi3IjaJJ ( 3 ^-C hS$ 3 a*JI cy^l ij—«uJL) Lto & 3 I) 

jjjljJI ua*<rtj| <j\ ^LoD jSLs <jlJuLa 3 L 3 3 I £3^1 JU-£ y€ U^ 

.4x5^0 JjJ^Pcl) ^jpcJI (Jjuo ^ya l^£>jJa_> 3 I LojJI 

Sjifr Jus <>o jayJI Ja 3 - JuJLPdJ (zenith star) £3^11 ^jxj flJukL_J ^3} 

I 3 J 0 I 3 JJI Ja—x£*Jal pl£ **> (J-*^ (j-° O-awk^I—4Ai1 UJ 4 a1AiS 

1 

I 

<yo-«^ .S^La ^> 3 ! <33® ^ 3 ^ ^ SjJjp- 3 ^ <j£* -&isk 

Joa- fjj* Ljj3 ^Lo 4 J << 513 ^ SjJjJxl £3^1 f—zxj 4j] Ul^ ^JU—**JI ^SXJ 

< 5^)3 <^3^1 ^sxj IJujo (70) J^JLfl 2 ^ 3 d -SjjuSJI <43^?*^ iPj*' 

3 I JjJUi Lo 4Jb >jjo 3 ,4jupjSll ibjl3Jl3 & 3 L&—«JI 4Jajb?JI g?u 4i&Lc- 
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gjLoJI yiiil 


e dJj Jilp- o^jjjpJI JojS- JapJ <*-«■& ‘‘J ^ j*i* O 1 ^ 1 

hjijpo hoy> tfoxi j£o ^5^ 3^ i> ^ ij&T ^ 

Js. j^lsJI ^ OiUu Jfr l»> ii y*o fJ «£$' i 

.4,1,1 fl«< II »U-«JI (J1 ^'■‘J £3^ C^ 0 

** 0 

£3^' jy>Ju*l--«J il tsal—fell ho*i\ Jj— p- (j^La 0^ 0—* fr 

.4il_-j| j^l i V1JAI--I OljL-i^ll J*u ilL* ois .JlpJI 0-J$JI i 
.loll (j I ft’, a 31»... 1 CJpu* ,»Uu*JI i»3 4 jAJ« SdAf-1 J^P’ (Jtc";‘ s '”^l 
dJi Jjo (j>a2ll .lj$J b>) S>Jjo- C—ilc- 0*11 t£$j bj Lj*"^ *1^ 1818 

jl s ^jjl thjijpJ) 61S— ^ SjLtl—-c ^^>11 4»UI i f3^l u 1 * 

#• 

.1907 pistil ^ 4 ^l5L*pJI d\cKA (3 ^aIC^I (3-° 4^-uaJ Cjj-sM J IjLttAA. 11\ A 

LjjJl 



jtSU j S3 yi J a^U fifi JS 0&, *i-p <jybl ^ U- :(70) JSdJI 
<JJJI Jilp- U CJ) j .fpdl li* J*« tfs'-*; J>1* d oPjVl J* 

.SjwUo tjjljUk bj*j> 1 35® ^U-^) J3& 

^ 4 *♦ 
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pgaUi 

^Ja3 .4 JLlRjO jOjLoP- l^JJ 3jJU3 <2l*uJj}\ JJO bjl£. 4 juX.II ^yO-uJ iuLft^ll (3 

4j jjo*i 4j r .*.* A> i)3U-4*» iLjL> (jjo U- 3 J ^-aip ^puJ! ( 3 ^ <Ljl£^I 

4*9 JJ J31>jJI 4 j] )Js> OyOxJI UyiS ^PcJI ^3} I3J 3C-J0 I Q?m& 1 (j 

OauSlI jypJI £ 3 ! c3 V>AxJI 03 SL—* L> 3 ^p- 4p-j^ 26 Jalxj Jy* .« f- l*_ 


^3^» 3& dJLuJI .^Jl^3! Jy?" J blj i^b^^bb <«>L) 4 $ 3 >«-U 3 <L)3li>’ 

4*9 j£J\ iJUJoJI JpULlII JSJuj 3 «(53i5tl! ^jiall $$*>£■» 3 k 0 JJI 3 <«^llll plajJI 
(JlpJI dlAdJI (3 jrJoj y-AP-1 ^PU» 3 A C>jH) .iyXPO 41*3 3 J 4-OySzJI 


CP 


U-JI (JJO 4J3J&L0 jyt- 4 x 9 j (3 ^ 3 ^ 3 ^ ^yUl ^PU ( 3^9 UbLn CjlCU 0 3 US3 .«l)3lx> 


^-puJI» -> j U . All L-JaflJI ^sk> 153 S (33 3 C Ju lj^p -1 .UU i* <4 >ILo CL 03 JI 9 111 

.«al^«uJ) i^JS" <4j JbuflJI 3 ^ tfJJI 

Ij3-) 0^0 41>3j <3&* 31 i| <4 jJ^£ j\2rj JU-ciJI oJaflJI ^SXJ Jj Sjr^p-311 CjLiJJI 

oSU .(L) 5 ip -°30 16 ) PI3I-W3II Jap- <3* 03***)! J1 ^^ s -| Lr^ «bjH 

H M 

b3*p* wXsul .Ljyflj SlU-£ Olpjii 6 _> (^IpI <jpy£ J©3]aj> JU-«*JI ^po diap-SLo 

SI <luiPU c^SlI { ja IjLp- Lj^9 mAAJk }\ L-Jalll ^po O 3 S 4 <llfc (jOysJI Jap- ^ 

4 -J 333 W lj 3 J Ij^) CJlS .Loti Ly^cRj ^Ip 4llap-Sla ^>_SU 
iLj 3 -b OSIp-jJ JUm^JI L.Ja.flJI ^jsu 49 ^x 0 JaJy jl Ju Si 111 <jJLfc jjUI 

<i 5 b^ SjlpdJb L^j 3 c^Jll 


A 

$ 3 Jj»> _J 4*4a 1 <«.) Lai .dlLai) 4 jL> 33 jlf 

22 <jpj& Jp3Jai> { Js^ JCLl islflj ytai ^>3 ^ J^Axa <Jl»o 3 3^9 «pU-oJI 

.(Jljru*/3l J3?") ^>^? p 26 Jl c^US) SlUJi 

♦* H 

(jaiSjj IXJ3J j-jO ^SLo 3A3 Sll^-tS J£A 43 SbHo JlIj^ UH3-U l_Q *ri* 

olfts (33^ ^p^JI» 3I «l —a 350 _ ^1 JJ jr^ *tu» 3I IxL^Uls £ 


4 JL>U 1 I <3 . 1 ^) itoUJI IxJuJbls ^35*0 3I i-uM jypo JaJ^j ^350 .« 5 jj 3 pJI 

ciUajQ SIjjoI JjO 4a1x. 1 djl3 (^LoJllmUO Jlszj ^ Ix-L^uiijl ^IJlpcIoiI (j] Sll^xS 
3JaJ3 (JSlaJ Ijall (jl SLuibls ^IK* **>l L&J3JU 4 XaJtse 3 

S ^tlU fr Lljl LJLxP ^JjtCuaJ (L 4 J<23311 ^pu jjlo 4 j| 

^ 3^11 ^xpd jSL^ c4j| J 3 XP 3 JI jLptJI Jujj IJluzj SLaPj] 4p-SUI l 3JUb jl5 3 ] 

J^u 491 <t* a JJ dl^j 1> .Sjulo CL 03 JLSL 0 ^Jaxj ^l 

1* ^ M 
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gjbdJi iiidl 


ilUi 19 JojZ her JOft dU—Jl 03^-’ -Ji" &U_~a*- 3 ^ Jl 

illoJi JPU) jl I>» 6 *“€ -it-LJI ^ *i 

^ iapo L> >x*i 3 .uoImUj f 5 , 05^)1 5 *>o 4 «t ti >i)U_*JI J 3 >» it 
^03 ^1 a^l>->ll eJuk j^fc ^ »•** $W* ^ 

o 3 pJI ^ Jl*~ ^L> e?W e 19 ^ << ^ 1 ^ ' b * fl>>> 

1 c^LjliLo 


JJ je-JteJI t$al*)1 Ja-joJ* 1 J.i 9 't? 9 ^ 0 

I^JLPO <wJI C£Ls*JI flJ^' jl—Jl o-i** *i*i? 0^^* 

JJ ^ JS 0 I 4 JI Jx^l (JL-ijJl ii- j& -y^ £$' C*** f^ 

i^ti US ib^t Cbla-^l ^-tato Cul 5 '-Sir)- 9 J 3 -^^ 


.4jS |j).ii <«*-Q 


- ib' 


JLxttl LL. 


J ..■ ! 3 ^ Jlo i(>BjJLI jal^ll $d»B ^ ^ 

.^^1 Jjpjl jl£* j* 


JLfiuill Ois illw> Jlj^I i**la- <i jtj3JI fit J3—S3>> 0^1 4-^^ 
jSLJU ^sojbJI <JLJSjS^II <ut£ J i* 3 UI Ja_***il fx 6^-^ 
io3_«.WI OiLJudb ijj&l J^l j£>l g^bi b Ja* 9 ^ 

.JgilftJI U.„I T I yyr jlSLJ iL^yi :>3**> jL-“* Sib>l Oble-^U 

OLa^l M I3-kj j*> 1 W» jK-J> ^ ol U^jI S^- 

^l) li^lils Iju* j£ <!i* ^ *) .j’Sn U- i**W J t> 3 ^ & 

5>J CilaJI ^Juatl ilji* tyfc Uj ii^ SOapI J3-S- i*^' 3 ^ (o-l^ 1 ^ 3 -* 

.< 12) i»-^U,l <jS j slja- 

w •* 
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ujiUlq (j hq iiiH 

c4p*^IXI 3 <jj*a-<£l)I aLit*x I 1 a *».■■*« a Ll> 1 j 

' A ^ qA «v3r^» ^ * A 4 <* * cjc-L—p 

.OlsUill jjo JuJutll’ (3 jjo 

^IaA tji, (J« A <<< 1,1 jU^Jl jollJI jjO ^--C. 

4S^pJI j>A JlO£- 1 flxJI J^Ip- (jjgd jPjVl 

4p^IJU (3 Ifrol^py* <*/l 4 aJ^uJ»I 

jSj (Liul IjuASJJ jSl jA-flJI «lS^> JjruS bjLOO 

OIjLopJI C^UaXwl Lulra lla^ JSLio 4lSy> 

qaxy 44<JI OulS^ Uj .4j ^aJLXJI 4-£ JlqJI 

JJoS SjlJU jtfl ^IjLAil ce-^>W J1 

.JvUxi £*LlU J^JpUa (3 4_oip- clpO^l 

£Lajj |3 jl^ill J^ip OU^i&U Jj^pu 

^ 3>^3 ^ 3 j^ 5 ^ 3*3 <Sjrv^iaJI Ale- ft.w i.ll 

.uJljAl Jap' J 1 

(3 Iji^o \JUk A M J) d ^* 3 (*5i ^ ii 
JaSo ^bdl J^Ip* L^JiSU .^pu jl maa JIa jJuj 

1^3 «^S 3 U—«J) J$JaJl Jap- J$p- <1 _Lo IS Sjja 

ipjd 23^ ilU—<£ 4 p-j$ 23 qu uAhpo J aa 

j^ptA vil^pol j, & jLoJU I J-& ^>pcL> .Lj^ip- 





^5-jBdJI ^_S(5>o i_s>3j U_*x>» 

iS^£>- j|9 iLw_mU *UL>Ij LftjT _£■ 

bjkOO u J^Ja »1 ft.m.H A 4<4 ) I 

«j!Sl 
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gjLidJl 


* u.jlx.3 ^1 eslyxil (71) JS^JI j&> .0*^1 ^ ^ 

0 ) o iUiill 3 JIjop^II olja 


hImuJI 



iSjr :(71) 

JjSUI uLal a“*° 

u** 4 ^ 



^Ijotbll jl_ip .U—Jl 4 o~ a - iJI <*t° s?^ 1 - >UJ>I (72) JS ^ 1JI ^ 

JO* .(blU-i a*Ji 42) * jb^ V s L>* Jl 

^ 3^3 <*l3l-5JI Jae- 33* 0 & C?^*** 3 ( s’*^* 

io> Jlx^JI C>\j& .A^ 1 ^ Jl S?*^' 

.Ojj^laJI JOP l*a£ Jk OjJ*' iAA ^ 




S»J* 


(s? fl ! uJI y^l 


.... ;> .*. •'• 


■ .;• .. v:4^^wv, 

v-i •'\' A ' s.S3eri 






JO* (itUi i*j> 42) jK-* oflj*. hir O* Jy. V el *- JI <# ^ iJI jU- :(72) J ^ 4JI 

.u^IjaU uMI JW 3* Wiil JasJI 
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j-o-ilJig UHo.xxi.ll 


4 _ 9 jU- dliA J ^9 < ^ . 0 .., *J I Jjuo 3) <j$1 (3 j—£J 

: Jl^jJI Ja do L<bj3^o 4japJ Ai£ ^. ^ , ^ 1) ^a I q .^1 

1 JA 1 - U°J*U ^ 1 * ^ 90 = 

-uUUi jo>rJI Jar* jo (JjiU 4jilHl 4 a*a)I jLi*J jtlapJI 

(jlc- J 3 j>opJJ jbjjJI Ja—c*J 4 ajlHI jx JaAI £>Ia3 0t U—^ 

.(Juuo 3 ^ 4^mmJL) (Jm-oJmJJ (^cJat^ll 

O 5 S 0 OS 3 JI dJS 3 .c^uoll ojLJLijH Jup i>jO 23 Jo* JJ J ^3 

Jjl* \Js- .^JUJoJI ijSJ\ oibaJ 3 juSljJJ J! i*—^Jb Istfljya l^lijjl 

<ja .i>j^ 71 = 23 -f 42 - 90 0^9 42 JJS* 3 Jilt) 

1JJ 23 — (jq.ft.. 4ull <J-u> 03 ^* 3 3 ~ ^ v-ALHjVI JS& 

.h& 3&I 33 * is?j* 25 5 * < 5 yol-*!>ll 
3 JJ 4.<—rf4*l)b 3 jj? 4 ll jaSLapJI jaxj dlia> (72) J£ —&JI 3 

ju£- ^ y fl.A.fls»JI ojjiJI 3 V!>*->3 ( ^Q aQ p JI 3 /^ o-° 3/^ *6^— 

** •* *• 

Jus- 3 JJI JU^Jl j-« <->>«33 Jb—<$JI j)-® 3 /&> tJIdiP^II 

* 

c4*L-JI 3 &>>:> 15 Jo« J3^ -Lfi£ - 3 -A ^ 1 

(<LA^?3 oljl—« 4 >t U3& U ^>3 d J$kl JA&I g —^>3 

J laI 5t 3 oPJ^tl JJ J-«a 3 (^1 3-w-o—(iJI £b*—££ll d^aSs .jnS^JI jj^otxlU 3^3^ ^ 

1 al l 3IU1 l^j^d cSj^Lo ^yi\ji\ 339 £3?JI (j-® u«-o—^Jl J—^ LoJ-U' -^ 3 b 

djU if-Ualoil) ^oLoc OyJLfr IJufc J^lsu .j<b;^l j-o £Uy> jua JSJ SllaJI j-o OI3 

, 0 jAjgjO Ojuar* <j-o is>l^ua I 4 L 0 JSD OI 3 

{Js* 6^J 3 ^? bi»oO jjwjqJsJI J U^J ) 5^31 o ixa x 3 


^11 3 joAi*! 0 « <ft All 63S0 Ujlip pli-iJI 33Jpi ius5 J*j)l\ 
♦♦ ** 

— * J^Sl 3^rJjL_Q 4 V . t il3 43liS” fjP 


.elliJI j ijj! joj^b iLo istii J<&\ jM' J»?2 .O- ynl l ^ (jcijSlI 

«4 ^ 

< «IjIp- LAu^Jl3 <tajb U3S0 1SU»» u**^ ul -^«3 Uj 

UUb 23 jyo if'^Apoo ^jlil $su\j& JjIs 1987 ^bJI 3 —**> dlSJ 

CJli .llacJI ^Lo 21 ^lafr) .ijlSjlfls 4jtab- jj» *Laftl5 Ujiio 
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gjLidJI uAil 


^3 blJS ojSl 4 —OxApJI j) uq, 4 o )1 J jP^II dl *1- >j ^U.O— 44 *) I 

^1 ifljjkJI (| ^ JJp- J1 I^A ^1 .5— ol ¥>** • ( ^- Uj - 

05W" o-U' o& ‘Jt* 24 <3 < 1S ^ 1 t>& f k> •^ 3 1 * J, ^ o'J'X 


Cu oj 3 5J .^jbp- j L7 ^‘ <d Jju Im> »U-JI j la>jL-«<03 o* 1 - 0 , 2 4 * 0 

.J^-aflJb a ..<JbJl jLua hjjJ JUJ-3J ils i)j*ia .b-&l O^b 

.^yJLo l*) 05S--U3 fJali* Jlij o^-iJI 0-3.1) lij «^>t h? i> 


l» „,ll (j lJ-C-1 


j^So <*U-«JI <3 L$J olS^ 3 63^ S? •(*-& 

Uu>JI j .SI* lil^i OJ—iJI 4 j 5 Lai 0 i*_i 1 «3-aJI jXo> .Jjfcl 

bvM u -~^ 1 I 03 S 0 «Ls_iJI (| .*U-JI (3 uu A— iJI Josi* 2 3 <isj~J jbs\ 

P^JzA&Xa J^SJoLi^ <i<U 3 w <^uJ p 03^5 <»U-uJI 


^..^*,1 1 jrob .(insolation) ^jcJLII 0 ^— 4 -^ cj*** 3 

^pjl> .^ukDI 3 -^ ^ o* *J*\ £* hj\y*}\ isrjs jy-*> 

«fl*)l c>» L» 0 -J 3 i ejS» J1 Ui 4 o^-^ 1 i/ 11 vA^' ^3^ i - aJai- 

L^UJ- ip-jo 23 JO* jtJu83 <b»U-S. ip-ji 23 Ms jl^< 

■»..,> .^jJI oU^lc Jl* .La jljljJil jljab , !? a—* .(tropics) djjIUI iilaitb 

J U Al l J14JU—iJI 4Jja»tl dikLU Mi .1$&U (i o--«— iJI 3 J —? 

.ijSli 3..U db* ^OXL-tJI pudi £-p- .iJaflJI oylojl jlkj-JI jlJ_x> 
3..Ufll l SjSIjJI fjp- ^JipJI jlJua {y> b>a»- S^3ipJI dj-UsXI 4ikiU Mi <J*J>b 

bskr 4J^b J1 4*-uJb .U-JI j o*^ 1 Laljb^> (73) J£—«JI ^iaj .^3^' 
j i tt ». is-ji 683 ( 4 )ji^m) blU-Ji ip-ja 42 .(i^jlxo) ilU—i Obfja 10 :J>jS 

vJilSiill Jilp. 4jyb Mbs ou^-JtJI 03^3 ©3J^< li ^ -(^) 

. JJUI 1.0 qha m jbjl ib° *■& 0^*3 
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>oijJlg UJXojLiiJI 


10 o0S\j\S VUJi 42 VUJ& 68 dJU 



^ JULfr w^Ui >yi p«y>J*JI jLma :(73) J&mJI 

.9i*a a»jd 683 42310 &ju*» 

4j^J JuS- J&d\ £tl Omi i£$Lujj* JJS- SjIj-oJI Ja— ui^Ia (74) J&iJI ^Joj 

26 JuS> Ljj-flJ iali cl^I_a>^!l Joj> Jli£- OjI^pJI .4a11pcq jc>j£- 

^IsJb^l) 6 <X . Mi JAjIj JSL-*JI . (CLol^J^S dj>J^ 79) 

tiljustll (J <^3^—**»9I Jai> (jx- j_o Jl 

jjz$LS 100 4sl M*a JUl&l ja lujij ij^Lo Jjutf Ojl yxi\ jaA3tl3 

41)15 OjI^xJI ip"j£ .(^Luo 35 JS g_^o 1) .o.hall gLpuIj 

Uj .grCUJaAJI qjlflialtl ^ 13 -) 4 j$Sa 25 - J^JS- 

J1 o2ySn ij- -*u9 Uu> jU$JI JJLt ^b-t! OljLuuaj J^gJI ^jjo 

.<uJa93 AJjIxa^ Ojlo' i^bLui 
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SjLqJI uiJI 


^ i J-e^ 1 z.**# i£ ^ ^ ^ 

J± ,4*^3 u-ijbj 1^5* i d£' .^3^Jb iJU-SJI f^ill 

. 0 I^I 3 tf5 yi j,Ui)b i±ux3 as>> o-sttjw i ^ ° ] 
^51^ >i 4^3 6- jl^JI J^ *U-JI i o-^JI ^ < 75 > ^ e-** 
v >j 3 ,Ip-L« 7 a^Utl i ^ ^ 

Jt ^ CJ3J103S0 £~r «ouu 10 JSLSJI i jMI •* l *- 5 ^ LJI ■** 

citL, JS i^p 15 IT—SJ> u"5* ‘V* •J 1 ^ 1 »> ^^ iJI viL?JI 

.I 4 J ^Ifljjl JL&1 J1 JW' ]**i ^Jio* ^ L ^ a33 



.b^ 


^ J3^ K75) JSJJ\ 


{y> a 


M 


^ ±J1 olill ^0 . J^-bU Jjfet JiLfcJI o--^ 1 V3> e-° 

.- ■-•■ 1 ■ -,1 i^_ip >s3^ W i3®^' 


♦ ♦ ♦ 


Vi 


~U ^ ^AJ JUr .I4) Ji3b Jb elilli J*j ^ y 

J ...41 1, JuJJI Jb J1 jM* *5^ t> '** ^ ^ 

(76) jLi.J& .s*n ^ 4k,y u 3^ J, 3^)1 .(terminator) 

■ Uni t ^ iu^JI 3bU,l jl ibb eUSLff .cA^JI ^^-^3 o^> 

.^Jdi Jb ayUii o-aJJ! *MI -u ^ 1 oUs* g* JUaji 

^ Jb JuaiJU 4yU)l o^J* Jl ^ ^ ^ 01 JSL - iJ ' ^ ^ 

J3b J* V5^' Ji «> ^ -X ^ ' V ^' ^ 

.^^SJpJI v >j| 6 - o>53 (A ^ 1 O^J' O-* O-^' &•“* ‘ J, 53 ^ 
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>o-a)!g (jjjlojullII 



J*UI Wl (jdjSri Jfc J SJb :(76) JSL^JI 
is<JJ 6lpjyi jjfe Jx 4a£JI . J*uaH 

. ^ jLwaJI cj^Ubyi jjx ^ojlII JSLtJt I jub .(djjliJI $1) 


J-o jlS Jjuijo <w>3jiJl3 J 3 j'"—II _«JI'g5$A 03 & jl 6 ^-? 

(^LlSJ ijUJ^ 4Sjl - £j| jJ 4 AA- 4*JI C< A <At ^IjjXX—«4fl jjftJallXI j\£>jLU 

L3Mi*>"I .(^AjJLpJI JU^tJ)3 ^uxJdLo&ial _<*JI jo Ud^ll^>VI) ^u^uJplxSL^I 

*4 

.amplitude Suns 44*JI 4y ^^_y<LJlpdl jX- (j« ft <ti,II k3Sj^** ^3l) 
jbMajyi :^Udl jjo 4 a$-U 4xjjSII 0 I 33 S 1 I (3 o *-*—“Jl 1 J 3 (77) j£JaJI 

iJI'-^Xyi Jj2-> JS^ J v3j^JI j^Q jj*^AuIaJI (3^0 jrvJljuxVI JuX- .(J^lIJuX^H^ 
L^J dha > JjzjI J j£u ^lo" J/jJI j-o Jlfc—^uJI J| JozjI J j&3 ^raj^JI 

•* 4 * 

o^JLpJI J| j£S1 J3j^Jb Ijuj {jLuai\ ^UL&I J iso .^cu*a Jl L-jlHiVI Jut ^1$_<i* 

JjU (Jl'^ * £ ^1 A-lX \£j& m \ OjA ^ G±6ra rll j3j*'-«-II 3*^3*^ ~^ 

l*li*-j Ji J-a3 <Juan)\ 3^1 jtfU JS\ J^io JIjl_^II 

<• «% 

^**X ^6 < *> IwLo ^3 .^7 .47*11 lo^Lqj^I JlLC- ^yoJfi.'gJl io^JLpJI 

,fUJI J^Lp- j5L$ Lo ^iaxl L>^JLp- 3 j^xxulJI dsz^u 03 ^ jo^UL^I 
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giboJI OaJI 


JIjocVI 



>_.-h oiiaiill Oi* j3j«UI OljL«« :(77) 

J ..I>.ll J^y» jjSt 2»-JI Jloscyij 

yuft Vp j 4 bJ) (y>JI a 1) AriJI Jl ^ ^J UJI * ,f a - rUI 

yiUiill JOft JUJJI Jl oA U ^ O -*^ 1 JA ^ 

JJ* *-»$*?«)* Jl oA La -l*»U ‘AA 1 


^A.^.1 1 yilSjill O ^' * ■*> 


±Jl 


dtxiiil 


. fual^a j kali- 0>-5 jjuSJ A* £ ^ •‘>?*- riJ ‘ 

♦« 

OlWLI <> OAP .Jh^\ ^ o—^ ^ ^ c 

^mn ^ 5 1 o-^j> A*/ 4 f U1 * ^ ***** 

Jj-^SII 4 JWI i .(78 J5L£JI) doj*)\ hs>- £A o^' 4 *" 

i!UA i*y> 67) ^3^1 iutafl ywi J ajUAfl a«wfl 3 j* ^ 

a*-JJ cA5^ ^ ^ u-t»3 ‘ 1^ u-^'V>5 3 1 


Lo 4 r*JI 


,i)juxit iilaitl 


JUi) 50 C 


(>5U U -UP 4p-J^ 40 o**- 0 - ^ 


Jjt AII i_£Ia£!I wUfr (lij^ 1305 ‘AA 1 
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>o-flilg QJLLojilJI 


60° 

50“ 

40- 

30* 

20 * 

10“ 

0* 

0° 5“ 10* 15- 20- 25° 30- 35- 40- 45* 50- 55- 60“ 

4ou^ ^oJax)l XjLut :(78) 


I Jcksr JjULa Saw 



•M ii 4 M JI gSI$A JuJipcll O y ma ^cJL& ,«> (J| ^lloo V 

Jio <3 ju3u isjli ob£U jjo iijliLLb dJjJuo jjo ^3^3 _«JI <33^ oJalj 


4 L *9 C^o Jj>u— u»l . J ^oa ll J3jx dbSLs iuLn,fe 3I (3jj>] JjUa 3I jlpt— 2 it\ 
dl+Mtofi OdxRj 4 ju^jI Oto^U JjLLq l^3jj^3 ^44 A 4 uJI ^33j^i jBl^o 133 ^jt 3 33A 

4 jL*iIj^ 3 *il )3 (jjL^cw jJuL^Ji olJLu^l ^Lc- jL—J ut .(J^jdoJI ^jJu 4^9 1 jX 

bjJJLttf LulJ ^Jj-wulC- 4AJ3-O 4juLpl dlbjfc 3^** «> L ■*. AlL ** s 4JLS 

^JLsilS fl&3 «^SJ3 3/tu d*-a> ,3sSn Js* JdIojJI <Jl &5 LijJOj tisl&Lo 

^3 4 JL*jlo (J-u^bxo dX-ljjj 


C ^5 IS} .gijjJI jrx r>3 £ojllll jd^o i5^ Ju£ ^3__J) 1)313 
03^u*i jl^ltl J3I3 3tf3£ (3 (SlU—** i>j6 68) gJ3jUI 3 <<ibs>jb 3 

iZ+lS IS} .L^li )L) dlbj4> jy^caJO V^Q^alou O 3 (*3*)! 03^£ l«6^> .4 pLo> bujl 

ISIj -OLtL-ni 9 jya&j$ ifrl_ui 15 cl^lu jl^iJI 05^i O' (jJa—* 0^1 ^ l _>iojt3 
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£jl*aJl aiJl 

A^ Ml* 12 6* jM 1 ^ 0:5 

(79) jSL-iJI jftk* .l$JS ijOjsJI io^air Alt J 03 I—."la Jk^3 ^3^ 

j\ Jip.)) .Ju^oi) ybL-flj)JI Alt AA Jp^Jap- Alt jL_&l)l J^ 

d)i £ <b,J| a kJaS 03^ ^ ‘^i^ 1 y |J W 8 *-— C^- 

.^bJI J)-o C 1 S 3 JI 

, 1.^) 1 yitfiill CJ 3 jl*JI *¥> Oltl* 



a_.usn SjSIjji .^u«ii yiiawn A*” ^ :(79) JSLyi 

l| A«iw if 0 (JlJaritl Alt .atL- oij-^3 >"ji J ^ 1 ^J 4 

h* 


;.s-L I a^iUI *> AAt ^ o^ 1 ^ ^ 

«• ♦ * ~ 

dJ^t olislflJI ^ ^_J i£jy&\ 0 ->^ 5iJ ^’ '^^ Jl L 

6)j JaU Ia*i~* 03^. Ol S^SlWI ^ jS . r »aAa-A» i ^ J!> «i 




ISJI o Lsis Jit jjjLUl ° , ^ JI ‘ 5 ^ lk)l ^ j95 ^ 1 ^ ^ Ua) ' 

♦ ** £ 

5,3^1 o$$ 6- Jit 33^ obL ^j! 0*^i b - iL -^ ji ^ 0j ^ 3 * 

JU^ jlftJI f lafcL-b 5 a,A t OL153 uu > V^SJI 

,\j iuSsll AXflj .jbjill l-M ihS i*Mu Jak^t Jt ^ 31^13 ‘A^ 1 


ob ‘1^3A3 13“^ 1 


„<■ 4 * 4 . 


j iil)l3 tAtLrt ^iljAi 


180 








j^oiUtg UJJUaJLuJI 

Ci^JI tiUS (i jl^JI J>t> j jJaiS fj «dJi J-aixj ol u oM 1 ^ ^ 
, (4) <Ulft jsl^ll Jap- vi>> jl i JaL^U ^ £a-*J 

Ol3$l Juft J^flya JSLio (jO^JtJI Jap- 43>aJ> J$l» f Ijpdwl i*i23 Jasu 
£ uj£U jjljllftbll Jlift .l^J$uO (J1 (ja-0—iJI J-^» LoJift <jo^Ubbll (j-O i*jj3 

SjviJ ,jLfr jtSJa ij Jip-Is JuUla «SojLqJ) 4—sJft •tuiJ) 

j IjuS Uap- puo^i jl$i)l J$la u-13 )3 ^ 0^ j* ^ 

«» ** * ^ * ** 

jl^JI J$b jjo o^>P i)$le*A ij JHU —•*> (jU- JjApo 

.J^uo 300 ^3Ju?t> tbi> (jU Cj5 jj^iSI (j 

jl^JI OLoM ^3 JbiLuU UlSb* 

<j3j£ jar> (jL_P ^ yfa^O^^uxJ I jl—0003 gl*i)l J^b ^bj 

JJ (Vinland) «Ju^li blSb*» ^i b^ o ja —cuj j* SjjO^JI 

JLsj (jUjlS^JI jt>lA> C-ulS .(J 3 —lJl&I 4jIS^>3 

OjuJE-1 g/ J)^ < Jb^bjLs C-»—*£-£ 0 Jl)Ju> gfl>jl v3l—*blSl j-o g£>—**bl j-° oL^o 8jX> 
*• 

olsl-^ill iv«3 . AJUiJI ISoyai) J>j£J I JU-iJI jJ=L^)l M jSU 
4iflX J^£> ^aJI Jasz_> OblSbJI 6Jufc isJ (jb ^3 f 1000 5P0 Jj L$— 

, I dSjJzJL g*u0-<2»JI jLufcA 

JSLaXJl gjo U5 ^Lp-IjcLo olpobtl^ C3$JI JjOpo jiS” go^)5lll Jl 4^ujjb 
(yU-u» 68) J ^llsjb 3 j' - . m*a Os^i 3 (7^) 

J b^U/U) ^4I( ^1 <4^11 Jl5 jb^L»>3 IJb^L^I 3 .(>^1 v^ 1 ^ bg5b L^bs 
1 ^b5 jibj^ll Jx- iijls oLo^bu I^kb^o ^ua—uij U <pU—«JI 3 

<4^1—01 jjj! Jl ^5^1 g/ilbiJI 03-Jj>ail ^^ Ui^3 .OB^JI JjOpOJ 

l^Loj>y3 oLi^b i*l§ bjfe LjU i—^1 

:(«d» bL^lj «th» i^JLflJI 4j^j3ii! 3^0 bL>l ^>jo O b^JI jl bj>^) ixo^iili 

.JJil 1 o ^ midnatti - 1 

.Ip-Lp 3 4S.LJI Otta - 2 
♦ 

,lp-Lo 6 ;p-L<aJI cLaaua Midur morgunn - 3 
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gjLdJI u^lII 


.Ip-Loo 9 - 8 Dagmal - 4 

.1:jl^JI kJua£L» Hedegi - 5 
.^JaJI Juu 3 a»LJI Eykt - 6 
■ qUH jjl; 6 *LJLI < tutu* Midaftann - 7 
,^k)l jju 9 JJJI ijo-3 Nattmal - 8 
^ ^3 US iuijl oUbb J1 iijllo OjIS lai^LoT <i 

3 .p. .U <bU> Ct.lS.ti13 <033)1 UjAti (3_>Ja)l iSl iljlsJI &c-jjA CmJ 
££■ 1800 Jilil i IJuiL-JSl y\j " OUHe- 4«3j5>H OU>bJ! CufS 

:jUlll UbOMja 43yd> itfcljj iljU J-3 1>° (‘Jxxittl J^ 

IjuiLoI olSU» (>> JJaJI Alibi) jUill Jbj he JtoJI t hb JSOj 

., 0..UI I 3A dj<y> Apt, 7»«I (5jJI .1*0-3) I ^. o ,. »J ) OtS^lj <Oblw j^Sll^ 

Uu U*3 j^Jba*** .jl*JI ZjsLsa JsUj 8 JJ ^ iS^' 5 

41 - li U OblcijUb j$eua)\ fje ^lyfcl 0> ° - j a 2 &hb uU ij 3^ J4*?J OlblO>| 3I 

Oy>-3 <^J3 j 0! ^0 Jil3^)l J*3 J-° ^ JIS*J l| - 11 ‘ 

AjliiLuJ^I ObLucxJI 0« ^3^1 d iM&M ty*>3 -J^T J** %?" 

, (s) g5li JSLio U*l«Z<«i dJ33 

Olsg) (j IdibLoT (j Obia ^ otl (J®>* J 3 ^ lift (_ y i. O «d l jbotA ^SJIJ 

(JJJI i suzi* ) JU_£Jt J1 J&) 4_oUi)l f L-J&N o-Sbu jUJI ,> 4_ili^ 

1 »j : ~3 (jIq;II itjyj) (3 j <1 i_i3lp-3 (^UaJI <3^3 (bjl) (jj/A Jb>—"3 

■ <_j^ 3 Ij^ls. 3 AftL-JI (ekyt) <->> 03^3 (hadegibUJI <Ju)Xj>S 

3IL d&* fsJI 4 033)1 hJj> .(JJJI he-a) v> J^3 (midaftann) «L4I 

i*p.3 yb JA3U 0ISJJ3 (hadegistad) 3A Sjr^tJI 3^3X1 Jl^il f-"l sta< ^ 
j jUJI olabbu aktjjJU jSbi)l .U—i Ja?-33 .liSbfc3 ...(dagmalastad) jl^JI 

M 

. (6) (jl^lll i*j>3 il5) (dagmalholl) 3! (jl^JI 4 as) Jlo IojM«uT 

^Ul uiLt5ia»5J Uslb 05*^^! OblSLc- ^ 

^l!| ijJI u-jUpSU <Lu*j JlS'SLLjIs \jts$£X> 4 jJp UjI j£— 

J 6JlA> ti A J1 (jOjUiP- 4 jKpJI ui^a3 .14^13—a> 3^ 
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(jjulojuuJI 


‘( qUfl aII ibJ lP- Jlill JisJujl Jx- il&pJI J*&|| j 

J .jJM—uuT 3I J&kjjt' 3 Ua U^o J3LJI J b$l—«o jSST JJJI3 u^» 

Juf- Sjjfclb CJIjUi *</a)l L.Q*n**A 3 ^Jb l>* , o0 “ -4JI CulS* *h-JJI ua;; fl 

/ 7 \<Sjr^ta)l Ufl*allja 


jup 0*33)1 c« 5 jrj—«a 3 Oljl^» ^ skammdegi—I iipJI 

ipliJI U jtftl io^jUl uAUUll 

jl^JI d_*j?3 jlSb>3 eyktarstad 5jrs ftkH vJL. ^ai ^o jl£—* ^oja-JoJI O^-o 


.(*b*£JI ^flin?;<n) SjMaiJI ft&l dagmalstad 


.frllAll uuali* 3 jl^ill i*p*3 ilaA33 O^laJI Li 



.frhJLJI la^Ias 3 3>*)1 l->3a»JI JJ V$*^ o-° Q>° 

<cliJtJI ougiiift 3 jl^*)l Ob i < *> 3 -0 l43bL-aoT 3 

Loj-flJ Obl—ui 6 viUbUr SJoJLpJI (jojVl ol 3 A 3^1—«J1 jdaiLU 4 j (^^ 3 ^ b o—£) 

ojlodl toJJb Ldy> ljIiSJI jflao jvuij .331—£JI oSIaj^II 3P0 —iJI *3*0 o-° 

4 jl 5 bJI ^yU^o jjl 3 JuJ jb (jlS^ Uj Jjbbjli) \jPj^ 03^ 4 * *£3 

** ♦* 

joj^l 3 U5 j^uo-iJI jUoa Ji-w 3 jlfc-JI JJ f Ul^SlI l^b jl U 3 ^J^ 

jJL>^ 6bob b>^> IJLjJjjt JJ O^b-j jX- tool JuJ^loli 4>1 £j> ^J£i3 
3 * iiJa ^3 ObL> 7 <>Jba isllif 33 lAJI v ^ 1 ^ .QIU-* bja 53) 
USq ObO ljMj (^IU-w ip-O 64) Ijo^L-oT CLslptSoj l»lo <* 3*0 
tJ39jjo I 35 U Obt£pJI i*ib 3 SjIpwJI jl jojfCiil 3 * 0^4*^^ *3^ O— 6 

JflL^ jbuA bjuu<A 


4 . 34 a O 44*.!) 4 L 034 JI 

^Juscloil bjuiflj .0*33)1 JoJlpslI 3j^iuJI Oljr^s 3 ^ 4 ocL«»l 

^Jb .^jusJLafcil JJ d.««*dlb (j>asdl) ^JaJI Joo U 5SLo cJj JjJjstl) Uafi^ Jio J^o 
ma$$ LOjlifi- OuoJLgOUul J3^ u zJI 3 03 *<«^LuJI 33IPJI JajbJI 
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£jLdJ! uiJI 

Ijb otopJI (> J1 Lafr Jb J-ai L.JUC .OUoiJI Oli$l dials 

di^J, Lfljt JJcJI jL— fIJu*iJ o*-€ • U>r 5 LJI 

£&$-U 

jjLt aJjSli Lasj jl^JI JSl> JteJI OljLd i^t> S>bi ( 80 ) JSL-diJ! f ai j 

JOP 84^-5 SLai> 0*^3 131 U>ly ^1 OljLAI ^ ^ 

Olil*A i)L*uo Lo & Jb ji_»uoft uLwp’ .jl^ill JSl*> 4iiiPco Oljts i3 

eU3 j* CjJI jo* 3 II Ju* .^5«iJI oIjL^a Js- j$bJI i ^ 

.^ 5 i^> b*> 6* SjU o^ 1 Ct* 51 ^ 1 5^ Jl -A-* ^ 3 ^ 

j!5 US' .JJs> J>b J^osi 03&-* iaJte 4 l 09 >rJI Js>5la^ gH 3 Xu^>II Olftb^l 

^y>o l JiaJI J^b b^ <J1 y^j^l u*b|>U 


2 j>\-A.« al>i 4 j^j J Lap ikJ# C**u 3 Lap J^lb OIjUa :( 80 ) JSLAJI 
.jLpSM & US gJfJOP^Ij ^3i-Ui cAU^b cp^U 1 :fCH» 



.VU 42 gp>p JapJ iowP^A OljLhll 


«• * 
liLr* 


jtfj Jfefl 0.1 4*jSi ^jJI jl—udl tftenn £> OlSil ^ 
y 3 y ^.3100 o-z SjLe- J^yt glaSJI -^yi £ ■ ^ 

£ 

.LaaJI (>o 3Uo< Ojsl JJlC- (jSU lo ^laC-1 ebsubll O. 9 & -IJjl <^“4} o*^ 
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j-o-iilig ujjlojuuJI 


LokJI Jis jLmjO gxll) .(%>)) 4.4.. . 444 A, 444 Jl Ijua ( 81 ) JS^I 

J 5 S 0 . jlaJI 4 aaJ (^^IpcJuo jSoT cj jAJZ ^y£Ju Last) 


JuPtIL—tuJftI jJJo ^y2p" JJaJI jL,..444<a ^jLrj <jJ La jja 1 CS 3 3^ 3 (JJsJi 

. 4x.niu4a.tL. Jl 4 JL 05 JI LU ^ulXI jl^gjjl JJaJI (J44j0^b jl 4 JL 03 JI 


jl ftjjaJJ jSLf cOJlAjlo OLLuj> ^Ijlpu _u/L JiaJI 4 a 9 jLojq vjI _**o> j-o ^Ijo 

jil_uo jl jlf iftp-il ^bl 3 » 4 ju 21 j Cob gS^a j—10 J^-li ^ 3 O^-jLkj 

aJlpCmu jl La 3 J**_•*> jSL* .oLoo^l jojipcl) 4 , 4 . 444 A 4 ^ dJLs^j 4 jooj 

.Sjjixil ^»jb jot* jSl 3I ^34-4*/! SjfiflJ 



djti £ U C4S3 j JJaJI JU 4 I lJu* J*fcu .iLauUJI 4JL05JI Ijua :( 81 ) JSCtJI 

. JUOI OjSUl C *n \ j vJCaJI Jjo 


4 lao*JI 3 ^LqJLpJI OI3S jx 9 jja 4 jl. 


UkAjUUk 


Jl 4JL03JI j^o 43 s_uO CuoJL^I.44.I 


3 4 ^ mu . loljgJU CM03JI jSb .iolill 4 __Jjbjl io>pJI 3 b^bj^l JU — <1 J — £ 
. 4 JLo^JI 6 jjj i 3 jOO 6 jL _a> 3 4 oJoxJI j^l L-xxpJI OljL— *j 

^jft.u<-7.l 4 £j*uO 1 ~»A,lr»x -ml liUjJ <4_i$ju_|jI 6 Job j-o Jl 4 JL 03 JI (JLkj 

.4.51) frljO»coiJI 3 4_R-wl3 Ob>lw3 J 3450 

4aaA3 3 )ol jtc- <i!Lj3 JjUjJI £33X13 jb^ll ^jlc- 1948 ^UJI 3 

5 b! 9 l CJLoj?- .Jo^ljjj 3 «w>3_Jo> 3 Jj 5^3 33JJI33I j^o LOj_oil) ^yujSjlo j—J J 3 

•* •• ** 
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gjbdJi uaJI 


• 5 jjla 1359 d^^l k>l&JI t> ^ 3 * 4 » ljAtl 

4 J 3 ,Ljjj 5 0 L 93 J 3 £l£ 3 jl> 3 * oIjSJI Cy> 1* .1$) 633*9 (82) JSL-iJI 3 *kj 
^ Uoa tyr l$jj .l^a <c&la (3 «w*53 dji 3 J-J L »3 .I^Joapu* Js- 635 flpw> dial) 17 

.diolSo Jaxodl J 5 I 9 Jit dk£i 32 l*J 3J-i» S J 5,jJI •^* l ^ 3*5 <iLs ^ 5 ^ b 



dsjySJI dtouj JjiL)> 3 Odff-3 jAJI ,> a«LA« 
JkU Oljl —9 Ifcil J* J^l «J"H *i 

•A«* 



dial :( 82 ) JSLiJI 
& iU# blA* l*)t 
Lap 6 * 


1 


jaSJ jl IS* JjUjJI ^3«JI UtofiU jJ 6iJ3—»oM# ^ 

^ %» ** 

Jl is\jo[ .^yol jlqJI ^jru-APo^jUl JoS 6* 4 ^. «ua ^> iLo^j i\&}\ 

jl§T ^ ^k -dJ l <jU ^juxJI 61 JUj cisWI iL»>Jb 4. ^ t ^Jl oU^IrJI 
( 8 ) . J qa SjCuJU 4 Ji>U JkJJ gk^JI 

*r * 

Uio .viLSJI jbsj £&jIaJI gua j* 4 a. . « . * ■& 41^3-5 dLi Sbl 3 ^—<ij 
l^jj 3 I .OliojJ OilS Uj 3 ^ iL« 3 J iftjL-iAl kliiJI £>&> 

.jjuoiiJI 11& alSi J 93 <yJ uPj** '^*^ s 


igMUbJu Jl jSK&d\ 

Sjs. j i^jp-l olal di} J—a (Sunstone) —iJI jjxoJI 

^ o* o^i fct o^l ol -j^l ^ 
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>oidlg u^-ojuudl 

_«*JI jojLa^- ^jU- aUj 3I4-JI <J bjJji '• * i iC * O^bJI ^Jajto ^iUl-p 

i0 »jz _ iJ\ *3*aJ a)^) Cj\ 1 )j^ iyju j-o tj&jjVl frU—uJI A3*b jb .4J3J3 43 3—i 

.jao^II *5^aJI ^>o JfrJ jSLiu *l$$)l Otejjr ^ J 3jJ^I *3*^ 

1^*^4/11 4*JI 3 4jOAjxjuq ^ma.,,*mJ 1 0^^ <v£>^ 4 ap*Ij i3"“ A 

3 ;p. 43 JjbLu-tf ^c^x)| vJ^UJI J^Ij> ULjjJo jjAuftJbJI isu-wl Ju^b .ja ^I 03) 

ISjLJ <^jlpdJ «5-^o)l ^ismA j£su 2 j >3 <4 * aA&la Ol—tla 3 j! 

Jaso cl^3>3 Jl < 33 j^ 1)3^ bJlt U3J3 ,<A ^ X^b .(JacaJj (J 5L*tu 

♦4 

j^o 6JLP-I3 0y> »3^a)l jbixlj IoJlIp ilUJI 6Jab vi>Ja*J3 .4 JLaj^ g3ll3 15^33)! 03-U* 
OljA p^^xJI jfctxb LaJliP <<£>p*I 4 ^> ^ J| jl JuS aI^JI ^0 * 153 ?" 

.aL^ll) 4axrJ! 3Ju3^ < 1^15 (J3JLII Olo^ ^ Jallso <4 jIpu4 iJ^L> <Jj*Aj> US c3 J-P 

oUsALmAH LojI yA Ijrob aU — «*JU Jjj^l O3UI <3X?o >Ra 1II g2i> 

0U3I 3 jKt\ ISj 3SD t 4Aiigua olklpoL) 31^ jt *3*aU o-^€ .(polarization) 
^ US' <L Jtk*u ^ A3AII ySjzlj LoJuP .uJaAZ—«xo dj| JUL> 43|s <JaA9 
^iauuJLI 33)3X1 oUuSlI 3A3 :JaA9 i^aj&II 3)3^^) <831x01 uaa—**> 3! aLo 4S3J 

A 

3^U *3^)1 jjLf ^ l^id :4 xLam _*oXI ObUaJlJI Jap Ij ua 3k IX&3 lt >oSU?JI 

(j-o ^joSbsiil A3«aJI .4x09^11 £3)3—«JI 2^3 ja 0^^ L° ^3 bitel 

(^LuAJL) iJulb ^ 5 j 3 ^3) 0^3! lij , 4 x« 4 xoJ«JI Obltuil j-ff t^lid X9I3XHS c 4 j^ 3 aP 
<lo ^Ja—u» o*^«Jua 5^3 JjliLo U-A»3^)3 4Ja AI—4aX) ObLtuil jjQ li>33 'AjscS 

LoJuP Liijl A3*a)l iwJaAl^o . 13)33 jJI ^i)j 5^3)! Sxi J jr^^l ^SJ ^3 
.£>3*1 03XJI ^ 3 o (^1)1 1 ^«aa 3 4 -JUjzJI (^3 <^53^) ^^XrJI J a 13^)I Oll>3 i r 
OJ^-b ^jJI 3!—xj>b l^liaAl Mil si3pu <aLS33JI aU—«JI Cy 4 xAj J| jlai 3 Io 3 mA 

4 kAJ 3 (jMjftJuJI jr^J 4^3)3^) u.4 4Mp &> . v £LlIxP J! aI^-oJI 4 rAj J) ^3 * * <% << «)) <3-® A 3^iJ) 

4 ixtoJI J L _ *1Uqt.x.M1 ijjz 4 a 1 Ipco jJ^LLo aU-uJJ J3^i u *' 3^^ Cr^) aL». « JI 

44 «* * 44 

< V lia Alall b>^€ aU-oJI (j UjUaAS MlVI JjO cr^ 0 Xw dliA> 

jobi) IJub 03^0 6 JdJlP 4^34^ 33*0 JszI_mO .LoLff ^ a ^ II O^ Ua lJ) J sAj 16 ^ 
3jo A3*aJls IJJ <4 axP (jA 4i5 a 3x0)! LjlXiAx..,,^) J\sllL> .ioL> OIpcJmj^ 4 Jq—-U1I3J 
^J3JlL> IiUqt ,i,a frlsjj-)! aI» "***■!) (3-° A3«all 03^ 3^ 
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£jba)l ujqJI 


.jS'i io^iJI Ijjyo eU-JI jl J 3 *WJ a^€ ^AA 1 

l 3 ^jvU Oi ^3 jl ^ylJl l_ fl 3 fr l .fr , u < al t o l l nS? <*>l u (83) JSL_iJI 

90 & 3 I) JJs. .jljlfcill <>l*3l Jl (83) JS^—iJI t| J-A 5 -^3>3 o^-AJI 

0^1^ J 3 _SJ L>Jul> <L»U <* < ..l r>n? ..<* »l5jjJI «U—-Jl uA- 1 o *- 6 — 

.e^aJI Jijgjj dj^lj * ■ .“Pc* ol ho 7 » >^ll ^JA 4 . fll . p « 

j&l i 3 &’ 




j» f j..* AH yjij »U.«.U y Ua&^ yi J»Ul :( 83 ) 

,«lijj)l .WJI <> »3^l jlj**l «l*5> 


ilkfll ^1 


Js. j y~ 11 iflj> dbjJ CblS 3 ) .(83 JSL_iJI ^ j^Vl S^M 1 ) O^i 
03^ 43 i J 5 l JSAjs .^*^13^ (> 33^1 ^->\ 1 &- 


AljfrvbfaL. 


. ' 1U5-... MI 


JxOJI 




.iJlpJI OJUfc (3 L> 

%» 

;U«JI v_jUa5i*l ^Ijuiiwb ob*3^l JaJI 1-9I Jasu Jdl-J 

J^ol l J «\jOua Jl Jf JuS ija 0)3^3^) ■AP ill —*** 

«4 

Lubj JxJJI jl5 lij .olpobll Jj ftU—Jl ollaflJ—u<l 

lij dJS 03»Jal*uj ^il ?60^ 4L»- flOi?«l«.l jJJI 

bl Jj&jJI Aa jg U & J I (Jf- .liUjj 



3 .Al l Jjaflj Olj3—b JUa j—SJ 

.(84) JSbiJI J iiJ,l OLJISJI 
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iJJULo-UiJi 



(lonuJ J»r) CuWISUI >> h M* '(84) JS-SJI 

.SjjJLII £*>$*3 diUaiiul Sib- ^35 iAisiu) Olj—> 


j^jliJI jl 5$—o^alj JJLSj^ (ijl—«Jl jLftll flp 1967 ^UrJI i 

i_)Ua£i-t flJu*i->b , 3 *—SJi olool is>*l « a --»_JSJI j«o-» (V 1 

jl 5 » ^laljb* d_^L> tfOo-l i> (>• Ii> »>r 

jjw- ditl jb-l ^5 ...elsyj c(». •* (^3 dJI^o- vllLU jIoj o“dUI 

, (9) «y«*JI o^uoJtJI 5^3 odi bbJuLfr cAoUl 4*9)3 O-^l 


SjiSb ^131* 4iJ il (Iceland spar) lObL-uT y***> biul Col—J&JI ci^su 
IjdS oLuJISJI Olj^Jb C*a 3 iaa oL^bll j-o S'if’ v^ “ g ^ —*ujI (Jj/i i 3 

to <JLi)l 63-aJI jL—Sol £ jf- ivote- 3?^* '•W -£^(^1 a—A o- JiLi- 

♦* ^ 

ollaiX—«>l 5 Jlo- 


J cqvlihptA o^3'>! Sj^UI *3^' Lt—^ 

g US Sj^JLJI J^L-p- oLk <&— p 3^ ^'^1 Ji ^ ( 5 ^ 3 -^ .*3—*ail 


^ U .^Iju. 33 ^ 3 * JLe 40 S-fcll Col—JlSJl OI 33 JJ .(84) JS^JI 

****** " 9. 

u|JJ T . ' IU5r ^. Ml aJlou 833 UI *jl>i ( 3 ls 2 .low ci-aj l*b> <J> J5 ol 
■ JUS? ..M l ,jJU A* dJl^ <>l3 JOLPW3 l#>3* Sj^M 1 03^i 

* i 

Ob_>£>tl)! J 5 I JjA jL . J3SH 3Sbw»lj 4 Sj 3 dio 6* 3 ^*' 

^3 0J353 jloo 3A3 <u—<-4^ 1>° (3^°^* ^ sJI fl'**' 2 —^ '■V' 
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gjLdJI uiUl 


(3^9 Oj\xj& 4 la A) juJjlS £t*aj .gjSJlAJI jjQ jl jJ\ 3l$**J obJ (3 4jLxP 

jS3to *lSjjjil oU-*«JI 3 j0 gCuJ .pIa 444 H 3 P 0 4jc3jJ < 8331*0 Ur j cjPlpJ) 
33 S 0 laapo 6 J 5 JJI jlJ l> LqJlL£- tfj <j £*&}I 3 * lalJI J 1 C- 4J a 4*.l J ^jl—t 

Jj^laJ! 6 J 3 LJ! J 5 —ptA jrv_ .£03 <qJLpJI JLp-1 3 ^X 00 <£t*pooJI dlpt&JI 3 I—fej$ptA 

io(J auO-CJ! (J^^J IaJJLC- \jOt^CkXr Jux> (JSUaJ Jj^A (J-OJIJ .LjjA) (JauOwmJI olpob 

/ 10 ^b^^A-P yx &Jl 4 j>^j L 0 J 1 I &3 c^iVl j-o 

pIa-uJI U 3 S 0 Iajulc- <Jaji3 4JLpJI oJob Co IS” I j|» ik—AduJLII tejIiJ! t)pl—U tj 
.«Loj1 4313 CJ 3 JI 3 <j**a CJI jl 3 a Jo 31 51^1a 3 Jo Li) I UJ <4-oja pISjjJI 

J93I 'v> JJLc- iJIaJp 3 jCpI 3 ^ «^wxo 3 1 3— ^ I JJb 

i—tPX) Ia UI &3 cp1a-,.<uII 3 4.<oAjf»lA 8 jl£ fjn 0 «* II iI^aS 3,933d^J 3 ^^ 
L35jJall 0 Job JJLfc .3 jwLa jj^IjJI 3^9 pLo-mJI 3 * plSjJ iftflj 1 JlP P^i J5 LoLaoII 



.LJIxA ^ujOuaJI jJXPtl! 

jalszil 3 Ui^Uo 3 a Oo 5 b 3 < 3 _*Jj 15 ' 1^0*03 3^ 4 clai)I Ijpcl— a>b Cas 
^pepJI LojI 3**-* j*i*>l .objjJI ««ll 3 d ^* 9 j 30 ^<* a JuJI J* 


. J-Lo^aS 4a! JuxIavI 3533s! 3«J 3^ l^j 3 4Sjj*X £3„/'* td 3° ^«aJ«JI 

431aI 3^ l^J ^3 .CoLaJISJI ^IJlpcL-uiI) k 03 jJtJI Ca 93 (3 kJU—“ill ^Lpo) 43jJtA 

^ ^.« Sj^aQJ jLil ^uxA-<iJI bjPtP* 3^1 I^LlaS ^-^->1 ^jrvJbld I^pL> CA9 k—31UJI 

QgCJuL*>l 3 4JLU&I 3 132 -? .ip-jJ 30 : j&xa jlJ l5^ ^3 < Sp JI JU«iJI JJ 

(3 3 l^ kS^b «jt_ 300 JJAUO-<£JI jS^A IjXp-l) 3 ! I 3 -uO iS'j^uJ 

^> 3 !^_^ 3 s g jjaS^ j&’bl V 5 ^ 30 J^Jjp- 

.l^j ^£bUA—tU Jl 43^ I^JobjJ Jo <L< ««Pt9 ^JjLoI I 3 JLAjo 

.oIpj^ 5 3aa 3 il^JI (3 Lsj 

w ** M 


A t7i M aIxh))^ 4SjJI 

^uaIpJI 3 >^JI 3^ 3^^^ kii ^ - ^ Jb k^^o 3 lc^ 3^ LSoL-<*> 414*93 

05L>jJI kSJ a ^bjl cOlsl JtiuSbn <3 ^oj-^JI 4 4 >3 j3^I 4a4pJI 4j! Jo A., l e - .^3^ 
03 Q ,^ 7^3 jjoip .4 p-^IaJLI ja S^ I CjLoJlpo I Job js;— 4*3 c4Jb^l I—szJ) k^— lav J 


190 













j-oAllg uxlo-iIlJI 

J^bJI ^ k&T O^ 1 * 3 -^ 1 

^ Ujya _£«JI ^-JaiUt ^po 6So <t Ui*)3 • JU—<£JI uJaAJI ^po 4 -j> 3 J 

ah 4bl» flJLte-1 ^ .Syfclk CJtS —iJI ji XJ <^5^JI S^SJI o-ai 

1 ^Tr - OljotlJI Cptupf <JuJl£> Jlpua JJ Sp^UI 35 $ j#t ^I*XpCu* 1 ) 

Jx- SJdAP* V-j-aS^I3S3I3 i^aA-wJI ^(3^ ^ »^ Afr O jsl 3^ 

S^JLt OjIS l^iSJ <GJc») I03 f 200 ^3 0 ^1 l a ) ^yap *SliJI 

^3PtiJ| jdl^jo Ix>3J UJU)3 -o^p-MU J—^ 6* ^ CuoJpu-_J ^1 

, *Sl L)Jlpo cJ.S<*> *U-uJI (3 oj^ <!■** ^ -) 4 zjL> 

j^p- opj^l jl J a ot jkljf&b ^l*JI a ** -0 — (® 5 ) <JS — ^Jl 

,0.11 jobjl ^JL) tuobj but) UQ* 3 ) .idb S^Sb JSL-t 3A 

U ^A) I JxA jl &3J viL£* .Ja^ ^ Syb 4*^ LJUj < 5^3 

^5 c^JIjup^I JuLp jJLaJI Q ^a JI tw^Ub^l Lr^ i 

.^aiiJt L-)Mi 3 ill JuL* Ji 

** * 


cj$ii j>ia» s? ^aji j*ii 
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£Uill OaJI 


iljUaJI OVIpJ! 3 gjluJi IJufc 4 j>MU jOrj 

Oj^aCL) L-aI 5JI OJuSb .4, flhpua CjL§3^ 3 Ja-o j^xrU 

(jjb Oftljo OjrChp*l .IjCiLj ^| JSjo !Sl I Job ^ji & jJl IjIaa 4 *1 ap 

« 

jJaS ijja ^<*a Ail £lftjjl ^LoD 43Jo !jl^> C**Sj .413 J 43 >rX oojAll! 

q*j>a&’ ^&o 43£ J| glflJj^l (J-jLl3 JI£a| 3 • Jj-*^ 3x8 3 

jOjjJI hsf C AA__tu^3 (J^L> jUaC^lo ji Jozj .4^ o/^3 4 jLl9 J 6jJu& 

100 Jjibo tlap" Jjlso IJub5 <4 _j>j J i ^ Juxj OJlp-5 <4*Jp j— 9 I 5 JI 

3**^ tlagJI Lo !^IdJ l^«ul loIjjo 3 

*♦ M ^ ** 

jlaS) ^^JLkl aUeJI (j 4_&) <lt& bjlla ^aJ J JI A Ju ji j 5 ^ jojSn jij-o 
.4-3^3 Ju>l J| OjSt (^49 cjasLJI gkHJI j5ya 3 (J*u<5—«£J1 g&> ^1 .((jaSU 

JI j^SJ U yjjt 0*^1 J5S0 ^ coaflUl g .kill jIjl® JSL^ ( 86) JS^tJI 

LoJLLfr3 (perihelion) ^*uoJuJI JI ^ju IajIjuj 3 lo 4Jaij jllp j ua J t J l 

♦T ** 

SyxZ) .(aphelion) ^x.6 .. ■ II £3^11 ^Jo 3 jj> 1 4 Ini > 3 U3& lo Juul J3 _Sj 
<<*■)! £ 3 ^ I ljj 3 Uajl 4£’jutJ3 (S' 1 * * * j^-^l 4 ....&j»uaJ 

.(jbj^n jtJuo ^Uoj IjruS <J£JLJI ^PvOj) 



4£>jwO .^Pu 1 a| i^pLO-aJI (J 3 O' j 1 *Aa :( 86 ) JI&mJI 

l^JL£> 4 la ft) Juul (j^o 4l a ft> v*>jsl oj3 jj5l 

jlJLo JjUsj IjjUS^ .(^3^1) 
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jjoiJIg UjulojjuJI 

Jjj> 4jS jIUa (86 ) (JSs i JJI ^ AotiJI SyJjJI J 

qfcjJU ^ nJI £>ll)l <j£ \hr)L* liijpul 4 ^-a^I S ddx A&y i jIjXI oJ-3 

jioJLl ijpij&l qu J^Ip* JyJU (87) J&JtJI j4^£ *(85) J1 ^ 

1*5 jloiu hj^S Otfcb^l J *ibj <i*\j Sylu $ 

\j±£ ^a£j W SjjuS \f*3 «fWI q* U CJ$ ^ l^u3 (j! ji-f irjb 

Ju£- J^jU ^ Utrpl <4 Ua ui beul ql (87) q* hr £ 

11a)j2a ^Alll j) J| liAA ^ qP’f Ji ^ **-*^3 ^ 

ijuj\ J$ i~ t S 41* ip.JtaSU U-« fix!) ^ U 5 J 365.24 ^Ua .qbj&l jlxo £* UUf 

.CA3 $1 <| J*tl (| Uj yurt «ir\i£\» 0JLPU3 


0 . 5 * 


-0J* 



-IjO* 


-ij* 1 


2009 — 




• 


■ 



• . 





*J 

k"/ 




# 4 


3 ' 


* i 


§ 

V 


-9 

/ 


** *w 

3 - > 

V i 7 


.JxBLM ^jJUJI <>® jii n « i H Jj. (^ taiilsv’l K 87 ) J &AJ I 

•bj-JI J»lSi#l 


3flh<fcA 1~* 



j*laS j£_£ ^JLp jIjlo 3 £yta ^IJuo qo i3jlill ftlpuj * * ) £5 O—*5 IS] 

«r 1 2 A t 


UJLaJI L3jXJ ^ ISU J| 


JLAS <qLu 31 ^? 



Jac^il .L-iSljSJI SSjr cQ*?<frJ 4 aU j>I3^ . ■**>! J , * *>1 ISU3 «jaSH 



ijruBl IJuSb Jwalb 


t 7 * 


F|| 4 ♦!♦ 
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SJUdJI U-aJI 

Js. }s. .iakJI yl^jJI t>£$ J-C5 ^3*” 33***^ *>£* 

jjjtf J*r .J**D J3*** M'** * L ^ 

OjiljJI jS> 0* 6 xju jo^II j«r «^b jl>u (jflj^l u^l 

ja <(88) JSJtJI (3 j*>>o l«ia> .OlWbUI jo d 3 bl_<»»- i 5 telS 
,Vj .[y^jiill <iUi] «epicyde» «jl J-U jIa«» <*>l 

a ...h\ JJ,| oUmu jljJU ^jSIjJI jlJtll £^3*3 OiM 1 £*3-* <jt l ^3 -^- lh ‘ 
J..O Al l Xjm .j J3lJ^ *li> <i iij* W>> J* 4 ** f 11 ^ 1 114 ^ 

U gpg — ObL^JI Si A5 jl* 3 i 33^ ^ •»U—Jl 1 ) V^b 

^Uail) ioJipJI ^ 3 * 3 )! IaI^ 3^13 CibLj 


I i )M 4 mJI 




U^jtSI US (jejSlI Jy 2 *j 3 b OIjIjl< i^o-SJI J*tl il&-U ubS^o 0 ^ : ( 88 ) JS^> 

itWI i u ~^» Jjw jtJVl jlJtU Jo*"- J* J3-*i OfdWI 1| •ur’W^ 

.ofljVl jS> 0 * jtJil jS> ci^ a i i ' yi 

<>3*1 

0^15 Ju Jlpo .1 ^ . 0 ,,, A JI j 3_yS j-ojJI i^s«i3 «fS*M -Pb 3 <| s 3^* f— 

^e-jAJl ^v-«"N lot . ^-« A il 03^-3 o*^JI t33_r^ : ^36^ (“3p' i| 

juo ^l^ol j\J 03^5UI fJus<5—J Ui*J3 .Cm ^blfcusl 349 f3JI Jilo- OS3D 

ab .SL< 5jip (_^u51 3 -£JlSJ1 3^103^1 xJUsJI O^aAi-^l <f3^ ^3* f 1 — 

«• •* 

^ a^bdi 3pLJI ^3 nona hora a^bUI ioiSJI «noon SJSJI 
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UiJLoJUuJI 


4 J 53 £ &UI J^y. yt> C5>ll lift jlS .^yi -ajo 3 itl_*JI 3 I j^ill 

«nOOn» -Ml J-a-oo ja " -J 3 < jitt- 3>^ 5^ ' ^*' 0 til 

jjgj jI q;I I 1 i&iSJ «noon» <uJSJI Oo««o 1 CtS^JI ^JUi «i*« • 4jto 

3SU 3& 33^ j 3 y» J&i US JyaAJI £* jM' J±-k 

.3SL# l» jyi 03k ^JJI O93)! 3* jlftJI al«il U> 3 i 


<ult Jju l» Ulc 0S3JI o !5 OULJI f l 4 *fiJ 

Jut; %a 40 —J duja Ojill J1 £-23 5 jJL» ^ Oj^l 03-& 0-&* -t^° " ^ 

.^SlSa 4-J dL5 J1 bLxa 40 J«j 5 jJU i 03 ^ U^j 3 ^ £-^ 
ol» jUo- 3U (Jlf- 3! flJL-&l J* t&— >T O&A 3 * 0-»ab» l_lUa 

»*Ui t>° ji «Jl3 O^Lajbll Opt^tft LaJift -<0 iajS il t j—^ 

OljlLs jwj jl iUSLf 1 JLS .ob-ieo OoJI JpJ>I 0 - 331)1 l^aIo- <jv&> 

,Ly (jolpJI IQ'.aji bsL JSJ ijl 3J OUIjJa-«yi I»*lptl 33 

jis. ~ ... ItII OjaJI J3I00 (time zones) <ui«yi 3kUU '-b— 4 ^ 

Jaiaw JSLio 4 aJo iSLilSL* CjUL> £* ^ oIjb »> J 


,3 ^if-l - ^bpl Jabo J3ia)l ko- 1y# 4 e-ji 15 JS . 41 oI£j jL 033)! juju 
3^ ^>3) 4 -Oy iSJala JS d)-U . 5 jjftla)l ^ L> ^_JJI £83* 


ouuszJ iiL* ask^i 3 3*913*1) JlaP 1 ko- d* 

o(SL_-J! jSly» J b> 3 ^ ISjA 4y->)l 4_flkiil 03>^ t'3 3 •'^ a - J ^° 

.^LaJI JuxJI 3* iiLSa '>'h x t 03^> 6^ 0^. Mjlio-I U 5 ^jy-SJI 

ijiaj 3oU-. a 3 ^ 33S0L4« ^J3jli ji ^ 5^-5* 6^' 2007 4 

3-^03 .a^lii^ll Jojy- d^c-j 6^ ‘Mj^r 6* ifrL - 

3 SU 3 SJ cis-bUI J1 4 . .ujJl; iuajki UUiaJI ola> 3 - 3 ^ o-J .qul=l 3 l»t 

.iULctU SjUjOJI (j| 4. 1« . >)l> 4 o^ a 03 ^-> jl 

<1 

3 SU .jriSb 40>3)l 3^1111 Ousu J-® ct *^ 1 Jl 4*-uU)b ixajkl 3 xjU 


JljjJI ho- 3-oj a^jUsw 4 aO £a (jb^ 1 34 ^' ^ 3 ^' k* 

3j - 2 jU jyj- 33 3-0 4j (33^3“ *5-^ (_r-^j d-r ^ 1 e°—" •O u —^^ 

JpJ.1 JI 5 >JI h -00 J3>° 0*j j^^cdt ji>£- 3-li)l jj-A)l <| 

«4 
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£jLdJ! QiJ! 

IJuk <f*JI i 4*1— 24 ie-j* 360 _> . l £a i > i »H C-^ 

uU J*p> ifrt—. Jl i?> 15 Jl .ifrl—JI £ 15 jloif iJljja 

i ■ (jjajJlj (>*k« _ »ll f k *'* •^ 4 —“’ J^laJI 1“” 

.^ojJt ililato :4 pUJI 
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tUI a- .^ilt ,>311 Ja-5^ >«** a* 1 *® i> * 4 ^ bjUl—, 1 ’M 13 
.i»JI Laaku uu&ua j e>j\ ftkH j JI 33 JI h*- -u®- *_>**-o—£JI >£» jl ji$ii 
JJ *3 «ii-JI f bl ,>»** J :Jbll l$» Jy$» 4frl—"J •l*5 ' 5 1^ o“J 

> iS>f fbt J^k 12-00 a*L-JI > 42Ja 16 JJ JI 53 JI Ja£. o~*—ill 
14 >k> jJ«JI Ju*3 Uj .(89 JSwUI) 45Ja hji* g>ji 6j>*> -fWI 
.by>o bLo 210 Ojbiu tlap- JJU Ik* jl® jb*J Jl 4*-Ulb j£J «<!&*#$ 


3U - -j-t,! A M 

2J*U e^kll CJj 



jj« 4 i tjn&n da 



»■■ .. At l ^Luji^lt ^*j »lft «ifl ^ J " 1 * ill JW l(89) JLJI 

djju $1 cUi J-i Jc^ jj *3 ol ijikWt .U 3 t*L* ^u»1 - 

.^UlM *U 3 l CmS^s/I 3^5 


(3^ doWI ob" j Js^t JS?^1I bSSbtf "C^j^l J b *. — *» j Ols^ 3 

^Ijii <Ubj|Ju» J L&ikLj 3 I joj^ll ifrjv, oabj £* .>jVl J 5 —tsl^pul :J— 

jbj^U i_jji&ll 4kflill >T h»»3>«i tSjib jl-U 4jjlflA *U—«JI (j ^ua—2JI gSy> 
ibijl jjb j[3 OUI—Jl J jjltill Jl 4aU>l • JSI 5 I J cr-— iJI > 

£ju*, d-otj Jl^i Ojli .iabj^pi JjJjw v-Jiaii 1 Ja 4Pj«JI 
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4 J 3 I 9 ^ f jl_Sj liU4 . Ji-JUs JpSU ^ 4-£J «fUJI JiL> 

,J(Sl « U. % 4joJ lAji IjL^lj cJau»3ZLI 1 ^ 3 '.* “ * ^ 

jSJ .^v-JtJl »)l ^_-3i- *LJ*4> lyu> adJe^ 1 Ja—*3^ 

JSLiJI .(jfJitl Jut 3^1 o-teo «tk» 1 3! g^jwl 03^-^ ir--A—<UI jl 

.ii>u jjj^iu £> J^-^ 1 t$> -S^b o^y* 

ijj» djl j-o jJI (JLt .ibjlia < L<i . >« j «(»)i iiiU’W SjLt «33iU'» 4—«J&I 

^ 3jUJ| ^uo\ 4il ±s> <5iiU JSLi ,Ja jptdl JJ-i l >Smi 



.I 4 S 3 & hil* ii<»jW Vila* t(90) J& A JI 


107 









































gJLoJI OflJI 


Ijiiift., iull) L_a»Ul . *a)l (jl 4 JL- 4 JI ^b-JLl! ^ ‘ q ' (90) .4fcJl 

.jjAiLJI ^jJjrollJI 03 ^ jjO (J<* ft «<*)! 2$3o J-U> 3A3 mi^JLI» 

Ju .^)jojJ! 4S^l& Ja_.ft,pJ ^LJI ^uzj 4/>*Ajfru—«««■) ^jOjSU JX-l m* .a JafllXl JapJI 
^ OJLAjlq 4» j JJ Lo t. >1 >1 *alc* j^lpu) jagc^U «l3^PcJL^f 4*i.ii *t> u.■* jjJ 3XJ 1 »«u 

.isjik aiu 
3 -oi)l 

6jSUO I^lil^ «1 ^a9 (JU*A—.<*J 1 J$jA I JUAJL) J*Sl frlfr «*)l (3 J3j* 

4j^lltl i)L-*ujo» u 6 ^eJb U <jU- Jllo jjoJDI dSy> .j—Jill 

uLo^j <1 jlp- iSJa a_-oilpJI <| i-j^Jsu .«(three - body problem) 

cJLp'lj jT (3 ^boj>I 4j^b viKjUb 03^4 LqJUL£> j5J «4l^ A*i 4mJLoX' jfi<v i<«f> n 

( 33 AJI l 3 jJsu UjI < j —jo jJI (JL& cJj?JI ixsua l$Ic- icu>llll 2Sj&A\ *jaj 

I 3 JM .0 . 44*11 <JjOJ U-cU>- 4.<_ 4 * 4 lIL) ^UA^JI 3 ^ IjjSb Jju-U L^olP* 

Hi 

jfw J| 4jMMulb 4 JLpJ Iju5 L)Jlpo ^>0^11 ljub JJlq «4jJL& 4... « * 9 Luuo ^^9 L&jfcjlS 

,j&£. ,> 11)1 oj-SJ' os^W'i 
JU &so dJLil oTjjO j-o jy*& U-*JIa)I j-& 6 j*uJ 

4X-j-loJ ^j 2 >jLuajo JbJLpcl) l^ltaj^jlo jIpclII (^Lp <w«aoJI (jj® eL lJu^II kiLL) jSLl» Zjj&aJ! 
JuJ u>j ^Ul u-l^oj u-uig«4 J} 5jru5 Oljap- Jtp-L jaaII ij^l 

. (n) «ojLuo > oLfcUjill 

^iJI flkdl JlQjaj*) Jl jLmlU vS 13^113 ^■-^mJI ^.qj 

Jj (JL 9 -I 3 ^$3* 40.A (3 bjj-ftj 1^15 L^SI^Ss-l 1 OljK\ A ul (5jv tJLXJ 

^IjfucuQ Jl»^I —<ti.ll jLmJLI ^3^3 * 

£&a ftlo—uJI 3 C-*S*l3^J! 4S>> iJLpfjiS cdJJJ 4 «lJL> , jt*ll ^Uauil (3 _SI 3 SUJ 

jljbd .^uAmJI jLjuiil J 3 L uljl JL ^ 1 JwlKJ J| <J« ft <t< II 45^ 

#• 

£3524 .1 ^b^Jjl l53 7 A bjjJU UjLc>J<J 3 4j3|jJ Jjl^ C^J^I 4-d> L) 

«* 

^llll i 4ju4*iL>3 4 aJ^I£> ^uSUlJI LijS? I 

jA-flJI jljuo jo O _ ^§ 3^1 ( 3^*4 {JW.Q„i..<tl JI 5 >jill ju J-Lv-U Ji>-I Jill 4 _ puli 
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>o-dJig qjulojjuJI 

Sj^JlJI (^^3 Olj^jJI ^5JL^1 .Olj^JuJI gO*> Jbj \II jlo—03 
j^Sll ^Ss-f ( 0j3jJI OJLJb .SJup- 4 SJl) ibjxJLH iiol3 prlb lui 33 « 4 J— u> 19 
J3S0 toJUP 18 jljJLf tip-jb 29 jljJU jjSl LuoJapl ^Lo j—fciaJ 0^ 
^ft,hfrVl dJLuo JlLP JLLj3 <^u 5 U&3? Jlifc 4 jL JlftJ 

.jrOfcO U&3J JULP 4 jL 

^3 4juLu> 1 4 xHjho ObLtP- dg^jJI io*^UI j-oJiJ) ^IjlpCL—**> l C e li a s) 

J3IJ1PJI 6J^) jU .iiLSa J3lJu> jr&l (3^°1 IoJUp Jais <jaIxJI OjaII 
&&)S*a djuLA 3 jj*ujLLo «lJ3 < g*lrai „ <u) ^>jJlII Sjl^JI JJ &> —ioL> SwXjIs 

iiup- (J 5 L—*uJ ip-^LaJLt lJuiLa ^IJlpC m\ JJcu .J^kJ! J c&- J— 

.dJi ^3 b^L*uj J 41 tl l«« o WXPI3S 

op Jill (53^J 3 pf*i 3 <(91 J£_iJI) l»3^ jajSU JjliUI 4 — mA 3 4^3)! j^oU 

^Ip j^So Ujup ^LolS j aqII 3juj 111 {(J 4 *« 0 —«uJI ^<A ^aJLII ftLiu .j <vq)I 3 
jw Lr^3 o*xaJ«JI &\y jot ljufe gUb .qua — £JI qa joj^U JjU-U 

o^» b&. 


J& I 4L0 <| yJJ\ 




alybUJl d*\$> *jaA 11 i«WI gaSlaSJJ :(91) J&&JI 
^3 Jjf 12 3pjwu J[ <3 pU a <J$ ijji 14,5 3fj %mj »IWI 


^L-a»1 Cols' .^LrJI jjo I 4 , « >Q ) fl&U J/slSJl j^aII l^jS <^ 3 *J *■* — tJ 19 l^SXe 4 j^a3 Sj 5 ^ (♦) 

.[^if'jvJU] .£t*aiJI J u «5 dS^pwXI iLcSll JuaI^o cjLimpJ ^UpiLmo CJtjUj ^1 *b> Ua ( 3^3 
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O - ® v^jLptil 0 $^*i OjOp’ 

4jkiu5j .^h4 JwJLI lo^O t^JP'l^A <Ua £La3U) I^oIpJI 05 ^d JlA.fi J I O^j IwOJufr 

Lj^Aj tfrmA) 4 £jmJU iti t xnJl J\£ ^ ^A^il ^Lwu^n 

.U# 27.3 ^ 4JU& c>j3 ^ j-aJUI ^>jo .^puJIj ^ ML ^t J I t^> ^jsk+j ^zJI 

ij* f3d J& 50 !>U* v**d3 £j*d 'SLr*^ 0^1 '’■*-4* 

5 I <f$JI t| 4jfj^ 12 JjuJU &OWI f$<?uil ^ <Uaip- |JLp 15lyw ^jPuJ 

4law> 4fr js* .4aLpji> J5 4^ji LA4i 

.frU^uJ! ^ 

.bj^iu — JUJo J£PU> jaaJI J fr +ai fc 4 jxIj <^xjsJI jrU 3 <*)! W 

4,h^;ll Jo$Ja£- (^ y$*jpJI JuJupuJ ALp- 

tjbf’Oj <gru fa .fi.) ^ ^IxfalfilJ C <s3 J*x}\ J*Sw£ ^£> i^pwX' 4$l^ 

dJS j^l pj g*-JyUI ^ fa.fi. > J-*aj L**>$5 £U»I 5 o$Oaa £jjJo .«^.„^5JI i^>5» —) 
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<j-a (^A 3 c<U3to*4*JI 40*^LU jj^Li^l »l»*JI ^ ^.ft—.<<Jl3 ^300)! ^3(3* 

.£L$3ftJJ ^—***^ 3 j^L.C’ (J ^ i A ptU tl^wJl ^ ^L*cc>^ll ^IjaI. t <*t\j 4 i 0 ^^LLI 


^4*03 Ol,..^Li ^JUraI >3 « 4 j 3 'b-*«)l ^3Ift.....*»< £UCijl 

J] 4 *t. <«U 3 ^3pJ! ^ 03*4)! *Lc>uf jrub Jipil ^JUifiXI £t*0oa2H ^ 

J^puLrf «J 3 DI 3 gdjxJf Js^JapJ 4.LrtAft 40t)Utft J} j£Lcd\ J*S .jUriH gjJU J&| 

Jj 4 A)I ^ 0 JtA £t* 0 oal)l iXJjv* ieJUtt 


♦ 


201 










yilnlgAJI 


JjVl 

1. See chapters 15 and 17 for more discussion. 

2. Birgitta Ferguson* “L'Anse aux Meadows and Vinland, Approaches to 
Vinland,” proc, o f A Conference on the Written and Archaeological Sources 
for the Norse Settlements in the North Atlantic Region and Exploration 

of America, Reyfyavi{, 9-11 August 1999, ed. A. Wawn and T. 

Sigurdardottir {Reykjavik, Iceland: Sigurdur Nordal Institude, 2001), 
134-146. 

3. Geoffrey Irwin* The Prehistoric Exploration and Colonisation of the Pacific 
(Cambridge: Cambridge University Press, 1992), 7—9. 

1. Robin Lord, “Hope wanes for missing kayakers,” Cape Cod Times 
(October 14, 2003): i. 

2. Knud Rasmussen, “The Netsilik Eskimos: Social Life and Spiritual 
Culture,” in Report of the Fifth Thule Expedition 1921-24 ,8:1-2 
(Copenhagen: Gyldendalske Boghandel, Nordisk Forlag, 1930), 91. 

3. Colin Irwin, “Inuit Navigation, Empirical Reasoning and Survival,” 
Journal of Navigation 38 (1985). 

4. David Peily, “Lost? Never! Understanding Traditional Inuit 
Navigation,” Above and Beyond (2001), 39-43. http;//www3.sympatico. 
ca/dpelly/Lost%20-%20Never.pdf. 

5. Irwin, “Inuit Navigation,” 184. 

6. Ibid., 183. 

7. Pelly, “Lost? Never,” 41. 

8. David Lewis, We the Navigators, 2nd ed. (Honolulu: University of 
Hawaii Press, 1994), 171-191. 

9. Thomas Gbdwin, East Isa Big Bird (Cambridge, MA: Harvard 
University Press, 1960), 181-195. 

10. Over the course of thousands of years, Polaris wanders from its position 
at true north. For example, in 1500 it was approximately 4 degrees off 
true north. 

11. Peter Sawyer, The Oxford Illustrated History of the Vikings (Oxford: 
Oxford University Press, 1997), 198. 

12 Vidar Hreinsson and Liefur Eiriksson, eds, The Complete Sagas of 
Icelanders (Reykjavik: Liefur Eiriksson Publishing, 1997), 20. 

13. Edward Tolman, “Cognitive Maps in Rats and Men,” The Psychological 
Review, 55:4 (1948): 189-208. 


205 


gjbdJI UJaJl 


14. Roger Peters, “Communication, cognitive mapping, and strategy in 
wolves and hominids,” in Wolf and Man: Evolution in Parallel, ed. 

Roberta Hall and Henry Sharp (New York: Academic Press, 1978), 

95-112. 

15. J. O’Keefe and J. Dostrovsky, “The hippocampus as a spatial map: 
preliminary evidence from unit activity in the freely moving rat,” Brain 

Research 34 (1971): 171—175. 

16. A. Saint~Exup6ry, Wind, Sand and Stars , trans. L. Galantiere (New 
York: Harcourt, Inc., 1967), 45. 

17. Terrazas, A. et al., “Self-motion and the hippocampal spatial metric,”/. 
Neurosci. 25 (2005): 8085-8096. 

18. T. Hafting, M. Fyhn, S. Molden, M.-B. Moser, E. I. Moser, 

' “Microstructure of a spatial map in the entorhinal cortex,” Nature 436 

(2005): 801-806. 

19. C. Doeller, C. Barry, and N. Burgess, “Evidence for grid cells in a hu¬ 
man memory network,” Nature 463 (2010): 657-661. 

1. K, A. Hill, Lost Person Behavior (Ottawa, Canada: The National SAR 
Secretariat, 1998), 2. 

2. J. Genz, Marshallese Navigation and Voyaging: Re-learning and Reviving 
Indigenous Knowledge of the Ocean, PhD dissertation (University of 
Hawaii, May 2009), 136. 

3. J. Genz, personal communication (2012). 

4. www.dbs-sar.com. 

5. William Syrotuck, Analysis of Lost Person Behavior: An Aid to Search 
Planning (Mechanicsburg, PA: Barklcigh Productions, Inc., 2000), 22. 

6. Cary J. Griffith, Lost in the Wild (St. Paul, MN: Borealis Books, 2006), 
90-91. 

7. J. Souman et al., “Walking Straight into Circles,” Current Biology 19:18 
(2009): 1538-1542. 

8. F. Lund, “Physical asymmetries and disorientation,” American Journal of 
Psychology 42 (1930): 51-62. 

9. Robert Koester, private communication (2011). 

10. Syrotuck, Analysis of Lost Person Behavior ; Hill, Lost Person Behavior , 

A. Koestler et al., Lost Person Behavior (Charlottesville, VA: dbS 
Productions, 2008). 

11. Syrotuck, Analysis of Lost Person Behavior , 29 

12. Koestler, et al., Lost Person Behavior, 155,164,184,194. 

13. Koester, et al, Lost Person Behavior, 53-56. 


206 


UjuloI^aJI 


14. R. Descartes, trans.}. Veitch, Discourse on the Method (New York: 
Cosimo, 2008), 25. 

15. A. P. Low, “Report on Exploration in the Labrador Peninsula along the 
East Main, Koksoak, Hamilton, Manicuagan and Portions of Other 
Rivers in 1892-93-94-95,” Annual Report of the Geological Survey of 
Canada 8L (Ottawa: Geological Survey of Canada, 1895). 

16. Dillon Wallace, The Lure of the Labrador Wild (White River Junction, 
VT: Chelsea Green Publishing, 1990), 1-2. 

17. Wallace, The Lure of the Labrador Wild, 53. 

18 Ibid., 53,54. 

19 Ibid., 188. 

L M. Wittlinger, R. Wehner, and H. Wolf, “The Ant Odometer: Stepping 
on Stilts and Stumps,” Science 312 (2006): 1965-1967. 

2. David Lewis, We the Navigators , 2nd ed. (Honolulu: University of 
Hawaii Press, 1994), 277-278. 

3. James Pinsep, “Note on the Nautical Instruments of the Arabs,” Journal 
of the Asiatic Society of Bengal 5 (1836): 784. 

4. Peter Ifland, Taking the Stars: Celestial Navigation from Argonauts to 
Astronauts (Malabar, FL: Kreiger Publishing, 1998), 38. 

/ 5. James Pinsep, “Note on the Nautical Instruments of the Arabs”, 784. 

6. Harold Gatty, Finding Your Way Without Map or Compass (New York: 
Dover Books, 1983), 150. 

7. Pierre Berton, The Arctic Grail (London: Penguin Books, 1988), 42. 

8. John Vigor, The Practical Mariners Book °f Knowledge (Camden, ME: 
International Marine, 1994), 67. 

9. See, for example, L. Boroditsky, “How Language Shapes Thought,” 
Scientific American , February 2011 (2011): 64. 

10. Cecil Brown, “Where Do Cardinal Directions Come From?,”, 
Anthropological Linguistics , 25:2 (1983): 121—161. 

11. Ibid., 138, 

12. John Lawson, “An Account of the Indians of North Carolina,” in 
A New Collection of Voyages and Travels , John Stevens, ed. (London: 
Karpian, Bell, Midwinter, Will-Taylor, Collins and Baker, 1711), 204. 

13. C. Frake, “A Reinterpretation of the Micronesian ‘star compass/” 
Journal of the Polynesian Society 104:4 (1995): 147—148. 

14. G. Irwin, The Prehistoric Exploration and Colonisation of the Pacific 


207 


£jbdj| U-flJI 


(Cambridge: Cambridge University Press, 1992), 51. 

15. D. Lewis, We the Navigators, 246. 

10. W. Kysclka, A/i Ocean tn Mind (Honolulu: University o t Hawaii Press, 

1987), 22-234. 

17. Roland Huntsford, The Last Place on Earth (New York: Atheneum, 
1985), 484. 

1. John Stevens, ed., “An Account of the Indians of North Carolina,” 
in A New Collection of Voyages and Travels (London: Karpian, Bell, 
Midwinter, Will-Taylor, Collins and Baker, 1711), 204. 

2. Robert Walsh, "‘Vegetable Physiology,” American Quarterly Review 21 
(1837): 141. 

3. A. Wilfich, The Domestic Encyclopedia, (London: Murray and Highley, 

1802), 232.- 

4. George Thompson, The Negro's Flight from American Slavery to British 
Freedom (London; John Snow, 1849), 10-11. 

5. W. M. Mitchell, The Under-ground Railroad (London: William Tweedie, 
1850), 36. 

6. Francis Gakon, The Art of Travel: Shifts and Contrivances Available in 
Wild Countries (London: John Murray, 1855), 90-91. 

7. Horace Kephart, “How to How to Tell Direction in Forest and on 
Prairie,” Outing 42 (1903): 79. 

8. Caspar Whitney and Albert Britt, “Does Moss Point North? Discussion 
of a Time Honored Belief,” Outing 74, (1919): 34. 

9. Ideas column, Boys' Life 8 (1*968): 12. 

10. Marilyn Lichman, “A Closer Look: The Moss on the North Side of the 
Tree,” Garden 3:6 (1979): 4. 

11. Earl Conrad, Harriet Tubman (Washington, DC: Associated Publishers, 
1943X62. 

12. Judith Nies, Nine Women: Portraits from the American Radical Tradition 
(Berkeley: University of California Press, 1977), 41. 

13. Aubrey Burl, Prehistoric Astronomy and Ritual (Oxford: Shire 
Publications, Bucks, 1983). 

14. Harold Williams, “Monuments and the past in early Anglo-Saxon 
England, The Past in the Past: The Reuse of Ancient Monuments,” 
World Archaeology 30:1 (1998): 90-108. 

15. TtnuWxnn* Apolosteticus c. xvi. Quoted in Francis Rond. An Introduction 


208 


yjuuolgAJ! 


to English Church Architecture from the Eleventh to the Sixteenth Century 
(London: Oxford University Press, 1913), 959. 

16. This study was carried out by my students, using Google Earth and 
listings of medieval churches in England and Normandy: Catherine 
Ntube, Cerianne Robertson, Laura Hinton, Abigail Brown, Veselin 
Kulev, and Pilar Mayora (2010). 

17. Cory Doctorow, "Urban navigation technique,” Boing being , http -J! 
www.boingboing.rw:t/20Q2/02/27/u rban-navigation-tec.html (2002). 

18. For example, the website www.lyngsat.com gives the TV channels 
available on various satellites. The website www.dishpointer.com allows 
you to find the orientation for the particular satellite of interest. 

L P. Utrilla, C. Mazo, M. C. Sopena, M. Martinez-Bea, R. Domingo, 

“A palaeolithic map from 13,660 calBP: engraved stone blocks from 
the Late Magdaicnian in Abruntz Cave (Navarra, Spain),” Journal of 
Human Evolution 57:2 (2009): 99-111. 

2. A. R. Millard, “Cartography in the Ancient Near East,” from The 
History of Cartography , Vol. 1, eds. ). B. Harley and D. Woodward 
(Chicago: Univ. of Chicago Press, 1987), 113-114. 

3. G. Aujac, “The Foundations of Theoretical Cartography in Archaic 
and Classical Greece,” Ibid., 134-135. 

4. This is highly controversial, and I don’t have anything to add to the 
debate. I only point out that a substantial body of opinion points to this 
as a forgery. 

5. For example, consult geomag.usgs.gov. 

6. A. R. T. Jonkers, Earth’s Magnetism in the Age of Sail (Baltimore, MD: 
Johns Hopkins University Press, 2003), 42. 

jjLJI Jy 

1 See, for example, Jeffrey Gettleman, “With Aid of Forgotten Bolt, 
Frenchman Escapes Somalis,” New Yorf{ Times (August 26,2009): 

1. This was covered extensively in the news media on this date. Mr. 
Aubriere was part of a news conference in Nai robi, Kenya, on August 
26, after his escape. Some details of his account have been disputed. 

2. httpy/www.rfi.fr/actufr/articles/116/article_84044.asp (trans. by the 
author). 

3. Hesiod, Wor\s and Days , trans. Hugh Evelyn-White (Cambridge, MA: 
Harvard University Press, 1914), 49. 


209 


gjUdJI uitil 


4. Bruce Cartwright, “The Legend of Hawaii-loa , w Journal of the 
Polynesian Society, 38:150 (1927): 108. 

5. Homer, Odyssey, trans. Robert Fagles (New York: Penguin Classics, 

1997), 161-162. 

6. Geoffrey Irwin, The Prehistoric Exploration and Colonisation of the Pacific 
(Cambridge: Cambridge University Press, 1992), 48. 

7. I should note that astronomers use “right ascension” (RA) for the 
equivalent of celestial longitude, and navigators often use “Greenwich 
Hour Angle” (GH A). My convention is to allow for a straightforward 
mapping of celestial onto terrestrial longitude. There is also the use of 
“longitude” to denote the position of the Sun or a planet in the elliptic, 
but this usage is largely archaic or limited to use in the astrological 

community. 

8 The astronomically inclined reader will immediately jump out of his or 
her seat, screaming, “No, this is called right ascension or Sidereal Hour 
Angle.” The astronomically inclined reader is correct. However, the 
convention! for this coordinate perpendicular for declination is confus¬ 
ing for the casual reader, so 1 am going to use “celestial longitude.” 

9. Sir Arthur Grimble, Migrations, Myth and Magic from the Gilbert Islands 
(London: Routledgeand Regan Paul, 1972), 218. 

10. Teuira Henry, originally recited by Ruanui in 1818, “Tahitian astronomy, 
Journal of the Polynesian Society, 62 (1907): 101. 

11 . David Lewis, We the Navigators, (Honolulu: University of Hawaii Press, 
1994), 280-281. 

12. Irwin, Prehistoric Exploration and Colonisation of the Pacific, 8-9. 

.* 

1. The value of 23 degrees is rounded off to the nearest degree. 

2. Matthew Schneps and Philip Sadler, A Private Universe (Cambridge, 
MA: Harvard-Smithsonian Center for Astrophysics, 1987), DVD. 

3. Alexander Stephen, The Hopi Journal of Alexander M. Stephen, 
Contributions to Anthropology 23, cd. E. C. Parsons (New York. 
Columbia University Press, 1936), 155-58,287-89. 

4. Department of the U.S. Air Force, Search and Rescue Survival Training 
AFR 64-4 (Washington, DC: U.S. Air Force, 1985), 345. 

5. Ebenezer Henderson, Iceland, or the Journal of a Residence in that Island, 
During the Years 1814 and 1815, Vol. 1 (Edinburgh, Scotland: Oliphant, 

Waugh and Innes, 1818), 186. 


210 


UJULo I g-SiJ I 


6. Thorsteinn Vilhjalmsson, “Time and Travel in Old Norse Society,” 
Disputatio II (1997): 89-114. 

7. The Vinland Sagas , trans. Keneva Kunz (New York: Penguin Classics, 
2008), 7. 

8. S0ren Thirslund, Viking Navigation (Rothskilde, Denmark: Viking Ship 
Museum, 2007). 

9. T. Ramskou, “Solstenen,” Skalk 2 (1967): 16. 

10. Leif Ka risen, Secrets of the Viking Navigators (Seattle, WA: One Earth 
Press, 2003). 

11. Vilhjalmsson, “Time and Travel in Old Norse Society,” 94. 


211 


jghuJ u\9 LflJ4oJi 

ug*> Jjlga] 09^ 

OjijU SllJ ■ 

.OLlR^JI ^IpLuII jLuJkjI ^ jSjfo ^uL^I ^yJLaJI 4jolfr. lfc s 8 

<^3j$y I 4jubil 45 jImlU ATLAS 4IpJ ^ ■ 

.^JL5Ld j£uu& g*bjJ gjbJI 4 joJl2iLI oL»IjjJU tJUSalj ^ yac- ■ 

jgk uuLf uv9 pajioJI 

uLsp Qj-iJI jlsluj 

.1946 /^1AP- 4JbJbo JuJI^A (jjo ■ 

^IaJI ^ LjUajjj -jjul 4 raL>- ^ 4*3U*$J1 4 io>UfrJi 3 (^^j^JISJI jJLp JUau> ■ 

.1969 

pistil 3 jLmUMmjLo 4*LoL>' j^S pLuQuS j Jf\* 4MP~UU (J.. ,.✓>,(>■ B 

.1970 

^ Ljlliu jj ^ J—43wl^ d...,.Mi XL fe ^ i ■ 

.1976 pistil 

.iLcsuJ) 4 &aLpo 4*J^JuJl3 4*3 La*SJ) 4*u>Ju^J 1 4x15" 3 ■ 

.2001 ^l*JI J1 1986 ^IaJI (j* 4illaJI 4JUa> (j uj^po jjJuo ■ 

3 IPCC £LU»I jrvs&J SjLPuJU x & 1 4i**li j—jllJI . Ac - b 

.2002 ^Wl JlLo IjmiU^mu 

> 

.2005 ^1a1) JlLo wjjaII <s->liS3l ^Uo) $*as~ B 
.eUl s 4iJI 3 aikJI 5 4JUJUI i-J^I j Ur/*3 UJ^O LfbS" 25 ,> JtSl <t) ■ 
cliLlI Jp4 £.*» <«U 5—&I3 JarII^ 4i)l» i«4J*al...*a.a i55j» :Sjj 4^5 3* ■ 

.<<^j*Pu*uXl frL>jj3»3 LIa 4s>-^» «•«»Ll^’T 


213 









ISBN 978 - 99906 - 0 - 512- 9 


Google) (GPS) j__9jAI juJoJ »Uaj J & 

jr\js Jd*J_ Olsl—j-itjJI jjil— uj I3 ifEarth 

ijitl U rO^ 1JU3JU JLo .iios ih* _ **u £jIj^ 3 dJLJI 

* 

w 3 jLs-q Sjjli ilajJ ^jJ-C- ioljjl LLjjJlI Jixjb ibJoJl doiilJl CJo LjJdt 

tfrjtfwsj I3 oLbLoUl^ ^1 — itlj dUiJl td-c-L_I 3 

g^>MLI iJ^L JJJLpU j «J£jLa)) j-flJI» L_jL 5 lJb?OJ Jo >3 tj (jOXJ 

dJUw^iQ iLijo dJajjtil 4 JUJb 1“ LcmLA^ I jLS jjjJlj a^jloyjj ,<j.j 3 y i,a. J ij 3 e-LajJLM 

djuctcJb O^yQ 3I SLo 

JjIaa ^_jl—^sJi tj LLCL03 dfLiS j Lj jl-P^J I - Bl J** iff IjS La 

(d - v i < Jn 11 jJhl3ii.ll _^b Ll&IooI iJLoj 1 o j S ^3^ Lj jJ JI l - '.^3-'- ^ ^ j ~ 

* c 3 ^ ' I *•—* I '^-3 LdjS if j ijaa ijJ 1 t La jJb I j 3 ^oj 3 jb 1 .J ^ ^ jJ kii 1 v_a .-5 3 

jjo liK—**/ aJoJ—Mil lJuSj t^jjJl Jui jIoj^JI OjjaJI jlculll pjjij 1 a X 3 

. 4^ 1 _d 50 LujVI ^jMoj ^4^03iJ ^3^! «£elj 9»3 cUdI Cob ^5 )jJI 

^ —“4^ br^ ^31 jo OLlL ^-Lsj *j<Jj£l 3 L^jiwuio Lit 03^ l_jj 5 .Ls 

ij IJ ^ f GJ £ ^jb 3 jJI didoU^I j [3 t^b^l GJjfc .^Lpu^JI J0J0J ^j lxJh ^3 

jl j 5 ^r ^3^Jt jii oh M Jsuotl Cj!ji_^3 JL-LI3 j _ ^cJK3 


w b 5 oy_« io^UI oLslcdl 

■ 4 " 


.Ll^lojil JuJoif dJl p-Loj La . !5 

* “ B* P- 



L-C 


3 S ■• J ^ 200 3 ^dj bjj 


^jLJ CL0I3 jLiiu) djl5o3 idyjJLc- do3jisl ^.-■.^ ^ ■_* 

ti ■** 

jaliJI UiU' i5jJ jl ^j-a^JLiJl ^jfO^LLl J3 ^j£ J^Lo OJ3J! j do^Uji 

“ “ Hh T-> 






























